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CHARLES FREDERICK CHANDLER 
1836-1925 
NEW YORK’S FIRST PUBLIC HEALTH CHEMIST! 


By HAVEN EMERSON, M.D. 


PROFESSOR OF PUBLIC HEALTH PRACTICE, DELAMAR INSTITUTE OF PUBLIC HEALTH, COLLEGE OF 
PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY 


TE chemistry of discovery and its interpretation 
'o the laity are almost the commonplaces of every 
lay’s news, and no field of human curiosity and explor- 
ation is richer in its contribution of great men and 
women or in its abundant gifts to the fullness of life. 
| What concerns us particularly is the use of chem- 
istry through government for social ends, and in this 
Charles Frederick Chandler was a pioneer who shared 
with Stephen Smith, Edward B. Dalton, Dorman B. 
Eaton, Elisha Harris and William B. Worthen the 
distinction of making the Metropolitan Board of 
Health of the State of New York a power and a tradi- 
lon in the publie health history of this country. 


_'Chandler Memorial Lecture, given at Columbia Uni- 
versity on Oetober 20, 1937. 


It will be recalled that immediately upon the close 
of our Civil War the larger municipal communities in 
the United States took note of their sanitary short- 
comings, and, stimulated by the experience of army 
camps and hospitals, the successes of the volunteer 
Sanitary Commission and the return to civil life of 
physicians and other officers of broad experience, and 
with ambition and energy for reconstruction, social as 
well as material, there developed public action to save 
the people from the devastation of epidemics which 
swept the homes of the rich and poor alike. 

To realize the movement of events one must recall 
that Edwin Chadwick’s classical report to the Poor 
Law Commissioners on the Sanitary Condition of the 
Labouring Population of Great Britain which led to 
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the initiation of the first health service by a national 
government was presented in 1842 when Chandler was 
just of school age. Following this in object and spirit 
came the report by Lemuel Shattuck in 1850 to the 
State Legislature of Massachusetts in which the preva- 
lence of the common diseases and their excessive death 
rates prevailing in the cities and agricultural valleys 
of New England were described. This notable report 
led in 1869 to the creation of the Board of Health of 
the Commonwealth of Massachusetts. 

In 1865, when Chandler was twenty-nine years of 
age and had already come under the influence of 
Agassiz, been through the Lawrence Scientific School 
at Harvard, won his ‘doctor of philosophy in Gét- 
tingen and had his seven years experience in the 
Department of Chemistry at Union College, he came 
to New York City for a life of creative activity in the 
science, the commercial use, the public application, and 
in the disciplines of chemistry for education and 
research. 

The year 1865 saw completed in this city a piece of 
voluntary civie work in sanitary inquiry and public 
health by physicians, largely members of the teaching 
staff and recent graduates of the College of Physicians 
and Surgeons, which in thoroughness and practical 
effect has not been excelled since then. 

The Citizens’ Association of New York sponsored 
this study of the sanitary condition of the city by its 
Council on Hygiene and Public Health. 

The report disclosed the shocking neglect of human 
_ life in New York and the dramatic fact that at that 

time deaths exceeded births and that the city absorbed 
to their own destruction large numbers of immigrants 
from abroad and many American citizens who came 
from our own states. 

The council of the Citizens’ Association was com- 
posed entirely of laymen and,ineluded a number of 
men long held in affection by New Yorkers and emi- 
nent because of their many contributions to culture 
and government, such as Peter Cooper, James M. 
Brown, William E. Dodge, Hamilton Fish, Jonathan 
Sturges, Morris Ketchum and others. 

The Council on Hygiene and Publie Health respon- 
sible for the conduct of the study and presentation of 
the report included sixteen physicians, among whom 
were Valentine Mott, Willard Parker, Stephen Smith, 
Elisha Harris, Austin Flint, John W. Draper and R. 
Ogden Doremus, each a contributor of note to the 
teaching of the art and science of medicine of the day, 
and all men whose influence determined much of the 
development of hospital and private practice for the 
next half century in this city and elsewhere throughout 
the United States. 

In addition to insisting upon what may be called 
gross as distinct from microscopic cleanliness in the 
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bacteriological sense, which was obviously indispe, 
sable for public sanitation, and besides demanding 
officers of health trained in the application of pre 
ventive medicine to the community as a social 
gregate, the council called for immediate attention 
ventilation, to the prevention of overcrowded living 
quarters and to the sanitary control of contagion 
and pestilential diseases. 

This classical and almost unique report on the py}, 
lie health problems of cities was published in 1865 ayj 
led to the creation of the Metropolitan Board 
Health of the State of New York by an act of th 
legislature in the following year, with powers y 
broadly inclusive and so skillfully specified by th 
master of sanitary law, Dorman B. Eaton, that the 
have stood to this day adequate and sufficient for thei 
purpose. The first report of the Metropolitan Boa 
of Health for 1866 is a worthy supplement and eq. 
roborating document for the report of the Council 
Hygiene and Public Health of the previous year. 

Our particular interest is roused by the secon 
annual report of this board for the year 1867, whic) 
was published in Albany in 1868. In Appenidej 
Statement III of this volume we find a tabular recon 
of weekly examinations of water at the reservoir 
Central Park, at the reservoir on Fifth Avenue, the 
present site of the New York Publie Library, and frou 
the hydrant at Columbia College, Fiftieth Street ani 
Park Avenue, during the summer of 1867. 

This contribution on the sanitary qualities of the 
water supply of New York was attributed to the “kind. 
ness and scientific zeal of Dr. C. F. Chandler, the able 
Professor of Chemistry in the School of Mines, (olum- 
bia College.” 

From this note, and from the fact that his same 
appears nowhere in the report as an employe or pail 
consultant of the Board of Health it would appear thal 
this was one of Professor Chandler’s characteristi 
public-spirited undertakings, a free gift of quantite 
tive and qualitative chemistry to the guardians of tle 
public health. 

However, in the third annual report of the Metro- 
politan Board of Health for the year 1868, the naue 
of Charles F. Chandler appears among the officers 0 
the board as an analytical chemist, Edward B. Dalto., 
M.D., being the sanitary superintendent who, 4 
Colonel Dalton, Retired, United States Army, estab: 
lished the municipal ambulance system which was the! 
unique and has ever since maintained a reputation 
distinction. On the facade of the building which 10 
houses the Departments of Health, Hospitals and San 
tation on Foley Square, the names of Edward 5. 
Dalton, Stephen Smith, Lemuel Shattuck and Job! 
S. Billings are included as notable for their acco 
plishments in care and prevention of sickness and re 
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resentative of our post-Civil War renaissance of social 
and civie endeavor. 

No reports of the department of health of this city 
or any other in this country in the last half century 
compare in adequacy, in scientific detail, in record of 
sound theory and application, in promptness of ap- 
pearance, and in literary form with those issued by the 
Metropolitan Board of Health in the first ten years of 
its existence. In the years 1881-1889 no report was 
issued, and since 1929 there has been no annual printed 
report from the department of health, statistical tables 
of births and deaths for 1930, 1931 and 1932 being the 
only and the most recent contributions to the record. 

In Chandler’s first official contributions he dealt with 
a broad range of problems from the daily use of thirty 
gallons of earbolie acid sprinkled upon the putrefying 
filth of the city’s streets in an effort to reduce summer 
mortality among infants and to prevent cholera, to 
systematic chemical and microscopic study of the car- 
casses of cattle dying in the city of Texas cattle fever, 
and included special consideration of the quality of 
the water supply and the hazards of the illuminating 
gas industry to the residents of the adjacent districts. 

The drop in diarrheal deaths after August first of 
the year 1868 was not unnaturally attributed to the 
liberal use of street disinfectants, although a similar 
experience has been common in later years in the ab- 
sence of such measures, and would be credited to quite 
different factors. 

The plunge into the animal pathology of Texas cattle 
fever was courageous and creditable, especially since 
there was not at that time a department of pathology 
in any medieal school on this continent. It was not 
until 1882 that Dr. T. Mitchell Pruden was appointed 
to the first academic position in pathology in any 
medical school in this country, made possible in the 
College of Physicians and Surgeons by contributions 
from the alumni for his salary. There was no other 
way than by direct gross and microseopie inspection 
of tissues open to the health authorities to learn if 
possible the eause of this disease among animals, 
which not only ereated a serious economic crisis in 


the food supply of the city but appeared to constitute . 


a potential threat to human beings who handled the 
cattle or disposed of their products. Chemistry and 
microscopy were the only aids to the searching eye 
and mind whieh had had inklings of cellular pathology 
and were yet unaware of the implications of the early 
biologieal diseoveries of that greatest of all chemists, 
Louis Pasteur. Chandler and Stiles were among the 
first of a long list of ambitious men who tried to solve 
the riddle of this plague of cattle, until decades later, 
in 1893, America’s greatest contributor to preventive 
medicine, Theobald Smith, and his associate Kilbourne 
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settled all uncertainty by proving the insect transmis- 
sion of the infection and its specific etiology. 

History and the experience of two generations of 
sanitary engineers have confirmed the opinion ex- 
pressed by Chandler in 1868 that the quality of the 
water supply of New York City from its then only 
souree, the Croton watershed, was satisfactory. No- 
where along the main stream or its tributaries did he 
find anything to render the waters impure, thus tying 
up with personal field observations the results of tests 
in the laboratory, the two means still used by respon- 
sible sanitarians for this purpose. 

In a special report on the gas nuisance we have 
the admirable prototype of a long sequence of similar 
struggles of municipal government to control industry 
in the interest of health. The conflict of objectives is 
perpetual and will doubtless continue to be a major 
concern of health departments as it certainly is to-day. 
On the one hand the single determination of the pro- 
ducer to make profits and defend his right to the use 
of his industrial processes and property, and on the 
other the general powers of city ordinances broad 
enough to protect against any hazard to life, but often 
insufficient in specific instances to be accepted by the 
court as automatically applicable. 

There was then, as there remains to-day, the diffi- 
culty of proving that one particular fume or gas 
arising from a certain factory was the sole and actual 
cause of demonstrable illness or death of a person or 
persons. If such proof is available the industrialist 
challenges any one to produce gas, or whatever the 
substance may be, by any other method without loss 
of capital outlay or shareholders’ interest in their 
investment. 

Such a situation was like a call to battle to the 
alert, determined, experienced chemist of the Board 
of Health who saw, or smelled, and proved a nuisance 
to exist and brought wide acquaintance with gas pro- 
duction processes abroad and in other American cities 
to eonfute the claims of the gas companies. The mat- 
ter had to be dealt with over several years, but at 
each public hearing the incisive questions, the re- 
sourceful suggestions, the conviction that the interests 
of the public were preeminent and could and must 
be sustained, which characterized Professor Chandler’s 
participation, finally prevailed and the nuisance was 
abated so far as contemporary knowledge permitted. 

That the board of health was wise in making a 
major issue of the gas nuisance is clear in the light 
of to-day’s experience when deaths are still frequent 
from use and misuse of gas in our kitchens and fae- 
tories. We can easily imagine that Chandler would 
have been active among those eager to reduce to an 
innocuous minimum the earbon monoxide produced 
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as a by-product in those circulating gas factories we 
use for transportation, and even welcome into the 
home, stabled like the family horse under a common 
roof. 

In the past ten years there have been recorded on 
the average four thousand cases and one thousand 
deaths annually due to illuminating gas, and a whole 
system, involving the police and fire departments and 
the gas companies, has had to be developed to meet 
the frequent emergencies from accidental or suicidal 
misuse of gas intended for heat or light or power. 

The more dramatic episodes related to the work of 
the analytical chemist in 1869 were the series of 
deaths from the use of unsafe quality of kerosene oil 
in lamps in homes and other buildings for illumina- 
tion. Chandler found seventy-eight of seventy-nine 
samples of kerosene collected at retail stores to be 
unsafe because of their content of benzine, gasoline, 
naphtha, ete. The evidence of serious personal hazard 
was convincing, the public was aroused, the Board of 
Health was prepared to accept their chemist’s recom- 
mendations, and an ordinance was passed, forbidding 
the sale of burning fluids if they took fire at a tem- 
perature below 110° F., or evolved explosive vapor 
below that point. As an effective means of enforce- 
ment through the purchasing public the names and 
addresses of violators of the ordinance were published. 
Thus was established another precedent still availed 
of in health department practice. This whole prob- 
lem was settled on its merits in the publie’s interest, 
and enforcement of the ordinance was later vested in 
the fire department, where it properly belonged. 

The chemist was equally concerned with threats 
against nutrition among the poor from the sale of 
inferior flour and bread, and with the offensive and 
possibly harmful conditions of the air in schoolrooms, 
public halls and churches. | 

While the ventilation experts have accepted physio- 
logical evidence that it is not the carbon dioxide which 
constitutes a toxic factor in the air of overcrowded 
rooms, as Chandler and his contemporaries here and 
abroad all believed at that time, he made an observa- 


tion which is perhaps as significant as could be quoted . 


to indicate the extremes of gross contamination to 
which the air of rooms was exposed in those days. 
He found that one half of the dust of rooms was 
composed of horse and cattle dung. It is a far ery 
from schoolrooms with four times the number of 
children per unit of floor space now permitted, and 
such gross dirtiness of air, to the palatial equipment 
of many of our present high schools and the air- 
conditioning of stores, restaurants and theaters, but I 
suspect no one in this year would think of including 
churches among the overcrowded enclosed spaces, as 
Chandler did. 
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In the year 1869 too, the initial move was made by 
Chandler in an undertaking which has been uninte;. 
rupted from that date to this, and has resulted jn gy 
American sanitary preeminence recognized interna. 
tionally, namely, concern for the nutritional and gayj. 
tary standardization of nature’s first and best food 
supply, milk. 

Chandler arranged for the chemical analysis of 
samples of milk collected at every country depot and 
from each dealer’s cart serving the consumers of New 
York. 

He found high butter fat content averaging fou, 
and a half per cent., and far above the permissible 
minimum of to-day, which is three per cent. He found 
as adulterants water, chalk, flour, sugar, turmeric, 
sheep’s brain emulsion and bicarbonate of soda, the 
sugar to promote sales to children, the turmeric to 
hide the blue color of the watered product, the bicar- 
bonate of soda to neutralize the acidity of milk held 
too long or too warm and sheep’s brain to give a sens 
of thickness and richness to the milk. He found the 
butter fat down to 1.87 per cent. in milk from cows 
held in crowded stables and fed chiefly on distillery 
and brewery wastes. About 26 per cent. of all sam- 
ples revealed physical or chemical evidence of gross 
adulteration not uncommonly to the extent of one 
quart of water to each three quarts of milk. Chandler 
advised the public that at ten cents a quart for milk 
the people of New York City were paying each year 
about four million dollars for the water included as an 
adulterant. New York’s population pays an annual 
bill for fluid milk and cream now of about $191,625, 
000. Adulteration is of the greatest rarity, and the 
uniform purity and nutritive value of the product is 
at a higher level than at any previous time. The 
chemist in collaboration with the bacteriologist, the 
city laboratories and the field inspectors, and those 
of the producing and distributing companies have the 
common desire to maintain at least the present stand- 
ard and teach the public to double its use of this most 
nearly perfect of all foods for human beings, which 
still costs less than any other in terms of nutritional 
values. 

It has remained for one of the great chemists of our 
time, a successor of Professor Chandler, our own Pro- 
fessor Henry C. Sherman, to teach us the indispensa- 
bility of milk as a factor in human growth and devel- 
opment, and as a protection against other food deficits, 
the use of which in suitable amounts gives us a sort of 
guarantee of such health and duration of life as our 
inheritance entitles us to achieve. To-day after 4 
generation of dominance of sanitary control of milk 
by bacteriological methods we have returned again to 
the resources of the chemist by using the methylene 
blue test for bacterial pollution, and the phosphatase 
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test to give evidence of the fact and adequacy of pas- 
teurization. 

But these epoch-making innovations in the activi- 
ties of the Board of Health did not bind its chemist 
to other opportunities which beckoned to him and 
stimulated his insatiable appetite for testing all things 
and revealing those that were good. 

It happened that he often had to do this by disclos- 
ing fraud and damage to health, as in his analysis of 
cosmetics, especially poisonous hair tonies, washes and 
skin restoratives, lotions, enamels and skin powders. 
How modern! How humiliating! How revealing of 
the perpetual gullibility, the shallow emulation of 
those females of the species who continue to act as if 
beauty comes from the drug store instead of the garden 
and the orchard, or from without instead of within 
the human economy. As one looks about at the 
cadaveric finger tips, the enameled toe-nails, the de- 
formed eyebrows, the filled facial creases that try to 
reveal character but are cheated out of it, the hectic 
cheek reminiscent of the fever ward of a tuberculosis 
hospital, the ill-assorted daubs of aniline upon the 
lips, one wonders if it is worth the while of the Con- 
gress to try to enact protective legislation, or of health 
officers and their laboratories to attempt enforcement 
of local ordinances, to save a beauty-mad generation 
from those qualities of cosmetics that threaten to re- 
place the bloom of health with one more appropriate 
to a dish of wax fruit. 

And yet the health officer is at the mercy of the 
consuming public, which expects protection even in its 
silliness, and so large sums, much skill and chemical 
resourcefulness are spent at the taxpayers’ cost to 
reduce as far as practicable the hazards upon which 
the women of the day squander their annual billions 
in an ever more strenuous competition which they seem 
to believe required to make them desired by some 
actual or hoped-for mate. 

While with few exceptions the cosmetics of 1869 
contained lead, whether in hair dyes or face powders, 
this is rarely found in amounts of any significance 
to-day. Other contents and properties less overt and 
easy to identify have replaced the heavy metals as 
decorations of our women’s hair and skins. 

And lastly, in the items of special interest to us in 
the report of the Metropolitan Board of Health for 
1869 as a eontribution to sanitation by the city’s 
analytical chemist was his investigation of lead con- 
tained in drinking water, held in cisterns, stagnant 
overnight in kitchen or cellar pipes, or in the tea 
kettle filled from a lead lined or fitted hot water boiler. 
No advice in this field is more to the point, more 
practical, simple, understandable and easy to follow 
than are the conclusions and recommendations of the 
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Board based on Chandler’s analysis of water used in 
the households of New York City. 

In this, as in many another problem in the border- 
land of clinical medicine, he showed his natural incli- 
nation to detective work involving a science now recog- 
nized as a standard educational discipline under the 
name of epidemiology in every school of publie health 
to-day. It will be recalled that the classical outbreak 
of “Devonshire Colic” described by Dr. Huxham in 
1745 in England was disclosed by simple chemical 
tests and proved to general satisfaction by the epidem- 
iological studies of Sir George Baker in 1767 to have 
its origin in the lead dissolved by cider from pipes and 
containers used in its manufacture, storage or trans- 
portation. 

So precise and so rapid are the measures of detec- 


tion and control by the public health chemist of to-day — 


that in a great automobile plant in Detroit, where two 
years ago there were six thousand cases of lead poison- 
ing, none has been found in the past six months. 

It was as the result of the systematic examination 
of water that Chandler became convinced of the value 
of routine microscopic as well as chemical study, and 
his recommendations on this point, followed for many 
years, led logically and naturally to bacteriological 
examinations by culture methods, which have brought 
this particular sanitary control to its present perfec- 
tion. 

A minor activity of the analytical chemist was a 
study of disinfectants and their relative potency and 
worth for sanitary needs. The means were not yet at 
hand to give the final answer through indices of bac- 
tericidal properties, but a beginning could be and was 
made, and useful differentiation was achieved among 
a variety of commonly used disinfectants. 

As might have been expected after so active and 
productive a year of chemical contributions to the 
facts of sanitary science and their practical applica- 
tion, an assistant chemist was appointed, a doctor of 
philosophy like his chief, Herman Endemann by 
name, and Professor Chandler’s appointment was as 
chemist of the department of health under Moreau 
Morris, the sanitary superintendent. 

The report of the chemist for the year 1870 refers 
to many of the matters already dealt with, but there 
was a considerable expansion in the analysis of foods. 

The gas nuisance was officially declared to be abated, 
the danger from kerosene to be increasing, ninety- 
three of one hundred samples being found dangerous 
and sold in violation of the ordinance. 

Lead piping was condemned for drinking water ser- 
vice pipes. 

The chemist recommended publication of lists of 
poisonous cosmetics. The growing production of 
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canned vegetables attracted attention, and lead from 
the solder used in sealing tomato cans was found in 
significant amounts. Breads and baking powders 
were subjected to extensive sampling and analysis 
and in general were freed from the charge of adultera- 
tion. 

Sugars and syrups were found to be free from 
adulterants but spices were not. 

A special memorandum was submitted enlarging 
upon the desirability of extending the investigation 
of foods and cosmetics. 

The presence of yellow and relapsing fevers dis- 
tracted the attention of the department of health and 
the public from these matters which were, as a matter 
of fact, of more concern as commercial frauds than 
as definite health hazards. 

The year 1871 was punctuated by the smallpox epi- 
demic and the Orangemen’s riot of July twelfth, but 
the general death rate dropped to 28.6 from thirty- 
two of the previous years. The Irish immigration, 
bringing typhus fever in its wake, following their 
famine at home, constituted a major problem in hous- 
ing, and so serious was the crowding that among half 
of the population three quarters of the deaths occurred. 
A cholera epidemic and an outbreak of meningitis 
added to the responsibilities of the health department 
which had but seventeen cents per capita to maintain 
its inspection service which attempted, and was claimed 
to reach constantly about half of the population. 

Meningitis, like scarlet fever and diphtheria, was 
attributed by chemists as by others at that time to the 
escape of sewer gas into the houses from defective 
drain pipes, which could generally be found. 

The annual report on the water supply of the city 
declared New York to be fortunate beyond all other 
large cities of the world in control of an abundant 
supply of remarkable purity, a truth no less important 
to-day than it was in 1871. Suspended matter was 
found to be smal! in amount, harmless and easily re- 
moved. Nothing appeared in the analysis to indicate 
pollution with decaying animal matter, and the people 
were advised that the occasional discoloration and 
unpleasant taste from vegetable matter should give no 
cause for alarm. 

For the first time in any official public health pub- 
lication in this city the Annual Report of the Depart- 
ment of Health of 1871 refers to the relation of oceu- 
pation to the incidence and severity of tuberculosis, 
and in that of 1872 there was a special report upon the 
effect of the tobacco trade upon the workers, and upon 
the hazards of occupations involving the use of lead 
and arsenic. A long time to wait for the classic writ- 
ings of Bernadino Rammazzini of Modena and Venice, 
1633-1714, to penetrate into the medical consciousness 
of the New World? Nevertheless, a health department 
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staffed with eminent physicians and chemists and 4). 
ready developing a tradition and example of |eadey. 
ship for the rest of the country was the most probable 
birthplace of industrial hygiene in America. It jg , 
matter of some local distinction that New York fig 
among the cities of this country established in 1915 , 
division of industrial hygiene and an occupational] 
clinic, an eminence and leadership unfortunately Joy 
to this city by the more aggressive and non-political 
health activities of a number of other cities since they, 

Among the major difficulties of the year 1872 which 
involved the use of chemical disinfectants in a large 
way was an epizootic of horses, a form of equine in- 
fluenza which killed almost four per cent. of all the 
horses in the city. 

The almost hysterical dread of diseases of unknown 
origin is revealed in the fantastic requirement of a 
sanitary ordinance enacted in 1872 which called for the 
burial of a dog dying of rabies not less than three feet 
underground and not nearer than one thousand feet 
away from any residence. 

In 1873 Charles F,. Chandler the chemist succeeded 
Stephen Smith the physician as commissioner of 
health under Mayor Havemeyer, but there was no lack 
of medical collaboration, as the presence of Drs. Kid- 
ward G. Janeway, consulting pathologist, and Edward 
Curtis, consulting microscopist, assures us. New 
York’s fortunate experience with Chandler as com- 
missioner of health for the next eleven years may well 
have been the reason why the chemist Ernst J. Lederle 
was welcomed and medically supported as commis- 
sioner of health in 1902 and 1903 and from 1912 to 
1913, and it must always be remembered that both the 
initiation of sanitary milk control and the placing of 
it on a modern scientific basis by obligatory pasteuri- 
zation enforced by bacteriological standards occurred 
during the commissionerships of chemists. 

In 1873 Chandler was faced with a population rap- 
idly approaching if not already exceeding one million 
persons, among whom the annual death rate of thirty 
per thousand was nearly as high as in the years of 
entire sanitary neglect. About one third of all babies 
born alive died before they were five years of age and 
twenty-six per cent. died in the first year of life. ‘To- 
day with a population of nearly seven and a half mil- 
lion the death rate is below eleven per thousand, the 
deaths under five years represent less than six per cent. 
of the births, while the infant mortality rate is less than 
five per cent. 

Overcrowding, cellar habitations and insanitary 
conditions in public markets, slaughter houses and 
schools were recognized as constituting persistent 
hazards to the whole community and enlisted Commis- 
sioner Chandler’s determined attention. 

With the vision and thoroughness of a truly inter- 
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national and continental scientist, Chandler included 
in his first report a review of the sanitary condition 
and essential vital statistics of about a hundred cities 
yere and abroad and some comparison of their health 
regulations and equipment. 

Together with this he developed by personal corre- 
spondence with physicians and health officers all over 
the country such information as to the movement of 
cholera from state to state and coast to coast as only 

Fthe United States Public Health Service has ever 
obtained, and that only within the last three decades. 

Chandler was in facet as commissioner of health of 
New York City the best informed and most alert health 
officer among those of American cities in his decade of 


® leadership. He knew what he wanted to know about, 


where to get trustworthy information and how to mar- 
shal the assembled facts in a way to impress the public 
and bring effective action. He encouraged a remark- 
able study of the diseases of horsecar drivers, and 
dramatized the miserable barbarity of their employ- 
ment conditions, which demanded of them regularly 


® fifteen to seventeen hours a day upon their feet. He 


saw the obligation of the health department to enter 


ithe dangerous field of conflict between employer and 


employe from the point of view of preventive medi- 


cine, perhaps a sounder basis of settlement of abuses 
fof employment than some of the arguments pushed 
‘for shorter hours and higher wages for the skilled or 
unskilled worker of,to-day. 


The scientifie objectivity and unbiased attitude of 


S the Department of Health under Commissioner Chand- 


ler was characteristie of the man and is illustrated in 


‘the report on home versus factory workers in the 
Ftobacco industry. Contrary to public opinion then 
fand to much of the amateur propaganda of more 
; recent years the health inspectors of 1874 found that 
| the home workers in tobacco were better off, better 
| paid, had better food and in general lived better lives 

than was the ease with the factory workers in the 
; same industry, and that the children of the home work- 
pers were the equal of those of wage-earners in any 
® other field of industry. The only unfavorable condi- 
§ tion discovered was a marked relative infertility among 
s the families of the tobacco workers in general. This 
| as the more notable in a community with a birth rate 
i fluctuating between twenty-five and thirty-seven per 
| thousand of the population, the highest in the history 


of the city. 
The first report in any health department on experi- 
mental studies of the transmission of diphtheria by 


«uimal inoeulations appeared from the microscopists 
p of the department laboratory in the year 1875 (Curtis 
| 2nd Satterthwaite), and the first clinical and patho- 
: logical analysis of the pneumonia situation by. Francis 
4 Delafield revealed the increasing anxiety of the health 
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authorities about other than the so-called pestilential 
diseases. As a corollary to this the commissioner’s 
well-known and technical personal contributions to the 
condition of the air in schools, theaters, ete., were sup- 
plemented by a report on smoky chimneys which pol- 
luted the air. 

From 1876 through 1883, when Chandler was dis- — 
placed by Alexander Shaler as commissioner of 
health, the annual reports contain no new subject- 
matter of other than formal administrative concern. 
The birth rate remained high and so did the infant 
mortality, about five times as many of those born 
dying in the first year of life as is the case to-day. 

In the reports of these latter years of the Chandler 
health dynasty there was to be found more convenientiy 
and comprehensively the statigraphic record of New 
York’s mortality, correlated day by day with the tem- 
perature and humidity, and the vital statistics of a 
hundred and twenty-five other cities here and abroad, 
than could be had in any other publication, national, 


state or loeal. 


The population was just over a million in 1876 and 
at this time twenty per cent. of all deaths from all 
causes were attributed to tuberculosis. To-day less 
than six per cent. of all deaths are due to this disease. 

With the death rate of the city reaching even in 
1880 the very high figure of 26.5 and almost half (46 
per cent.) of all deaths occurring in children under 
five years of age the health protection of the metropolis 
could not be considered to be substantially better than 
when the Metropolitan Board of Health was estab- 
lished in 1866. Since those years of embryonic health 
protection the expectancy of life at birth has risen for 
New Yorkers from about forty years to 61.37 years. 
However, certain fundamental principles had already 
been established and in this Chandler had played an 
important and often deciding part. Authority for 
public health control had not only been provided under 
the law but had been applied, tested against the resis- 
tance and resourcefulness of the most powerful inter- 
ests of property holders and industry, and the actions 
of the sanitary superintendent and commissioner of 
health to abate nuisances and correct basic abuses of 
environment, housing, occupation, ete., had been sup- 
ported by the courts. It was in many instances the 
convineing evidence of the analytical chemist and his 
laboratory demonstrations which overwhelmed doubts 
and opposition with facts, so simply stated that the 
layman could appreciate their force and implication. 

Chandler established the precedent for experimental 
laboratory research as a basis for sound theory and 
practice in public health and sanitation, and took every 
opportunity to expand the scope of the work of the 
trained professional members of the staff and con- 
sultants of the health department, the microscopists, 
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the pathologists and later the bacteriologists as indis- 
pensable associates of the chemist, who was the first 
of the family of scientists to be brought into the service 
of municipal governments as members of a department 
of health. 

A glance at the health officer’s bible of to-day, the 
Sanitary Code with its upward of three hundred sec- 
tions, reveals many which depend in the main or 
exclusively for their enforcement upon the methods and 
the increasing skills of detection and measurement 
developed by the analytical chemist, whose laboratory 
is nowadays an integral part of equipment of the 
bureaus of sanitation and food and drugs here, and 
generally in all cities with a full-time health depart- 
ment staff. There are no less than sixty-six sections of 
the Sanitary Code to-day that call for chemical tech- 
niques for their effective administrative application. 

And still we can see, as Professor Chandler would 
have seen and indeed himself suggested, almost un- 
limited and even now but slightly explored fields in 
the chemistry of food and drugs, and in the occupa- 
tional hazards of a multitude of industries new and old 
which have more serious effects upon growth, develop- 
ment, nutrition and human survival to-day than do the 
communicable and infectious diseases which have been 
in the past the almost exclusive object of sanitary at- 
tack. Almost daily some new and secret-formula 
product is offered for human use or consumption, un- 
tested biologically before commercial exploitation and 
used widely by the ever gullible public, avid for nov- 
elty, convenience or apparent profit, until some un- 
suspected but irremediable damage to the consumer has 
developed to warn physicians and sanitarians of a new 
problem in diagnosis, treatment and prevention. 

We must look forward to the time when it will be 
customary, expected and perhaps required by the 
ethics of business practice that the acceptance of new 
products and processes of manufacture involving hu- 
man exposure or risk either to the workmen who pro- 
duce them or to the retail purchaser be obtained from 
health authorities of city, state or nation before, not 
after they have been put to use in commerce or in- 
dustry. 

There is a veritable whirlwind of dusts, fumes, 
smokes and pollutions of the atmosphere threatening 
the laborer indoors and out, and calling for examina- 
tion of the same order of technical expertness and 
integrity of professional and personal character as 
marked the life and contributions of New York’s first 
public health chemist. 


His work was well done. The health department’s 


is but barely begun, and we must realize that certain 
factors, in the everlasting struggle of man to survive 
in an always widening range of man-made and hazard- 
ous environments, are perpetually recurring in shift- 
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ing but similar form, and only the effective use of gq 
advance in the sciences will secure for us the clean iy 
water, milk and foods upon which our safety as a con, 
munity depends. 

The chemists Lusk and Sherman have enlarged }, 
field of human physiology and given us the foundatio, 
upon which national as well as personal policies j, 
nutrition can be based. It is the chemistry of the }q. 
lanbys in England which has determined the states. 
men of Great Britain to make adequate nutrition , 
national undertaking and an immediate political issye 

It is obvious that the use of chemistry for socia) 
ends through civil government under the authority of 
sanitary law, and implemented by the educationg) 
facilities of departments of health, is with us to stay 
The community of the future will be fortunate indeed 
if it is served by its contemporary doctors of philoso. 
phy in chemistry, with the alertness, vision, integrity 
and persistent critical common sense which character. 
ized the public service of our own first public health 
chemist of the Metropolitan Board of Health, whos 
memory is so affectionately held by his colleagues and 
successors in public health as in academic association, 

Permit me to read in closing some stanzas from 
poem by Dr. Holmes, the most eminent American con. 
tributor to preventive medicine of his day, which le 
wrote for the meeting of the National Sanitary Ass. 
ciation in 1860, the predecessor of the American Pub. 
lic Health Association, which was founded in this city 
by Dr. Stephen Smith in 1872. 


Such a call to the highest standards of the science: | 
and arts of medicine, undoubtedly read by the you § 


Chandler of twenty-four, might well have influenced 
his practical idealism as it has affected many other 
young men and women in later years to put ther 
science at the service of the publie and of social 
improvement. 


For THE MEETING OF THE NATIONAL SANITARY 
ASSOCIATION 


1860—OLIVER WENDELL HOLMES 


What makes the Healing Art divine? 
The bitter drug we buy and sell, 

The brands that scorch, the blades that shine, 
The scars we leave, the ‘‘cures’’ we tell? 


Are these thy glories, holiest Art,— 
The trophies that adorn thee best,— 

Or but thy triumph’s meanest part,— 
Where mortal weakness stands confessed ? 


Though on the field that Death has won, 
She save some stragglers in retreat ;— 
These single acts of mercy done 
Are but confessions of defeat. 
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What though our tempered poisons save 
Some wrecks of life from aches and ails; 
Those grand specifies Nature gave 
Were never poised by weights or scales! 


God lent his creatures light and air, 
And waters open to the skies; 

Man locks him in a stifling lair, 
And wonders why his brother dies! 


In vain our pitying tears are shed, 
In vain we rear the sheltering pile 
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Where Art weeds out from bed to bed 
The plagues we planted by the mile! 


Be that the glory of the past; 

With these our sacred toils begin; 
So flies in tatters from its mast 

The yellow flag of sloth and sin, 


And lo! the starry folds reveal 
The blazoned truth we hold so dear: 
To guard is better than to heal,— 
The shield is nobler than the spear. 


OBITUARY 


FRANK MORLEY 

In the passing of Professor Morley on October 17, 
1937, American mathematics suffered the loss of an 
outstanding personality. Born in Woodbridge, Suf- 
folk, England, on September 9, 1860, Frank , Morley 
received the A.B. degree at King’s College, Cambridge, 
in 1883. In 1887 he received the A.M. degree and in 
1897 the degree of Se.D. from the same university. 
After spending the years 1884 to 1887 as master at 
Bath College, England, he accepted a call to Haver- 
ford College in 1887 as instructor in mathematics. In 
1888 he became professor of mathematics at Haver- 


ford and continued there in this capacity until called 


to head the department of mathematics as professor 
at the Johns Hopkins University in 1900. He held 
this position until his retirement, as professor emer- 
itus, in 1929. During these years he acted as an 


| editor of the American Journal of Mathematics, and 


after his retirement he continued his connection with 
the Journal as a cooperating editor, being a consistent 
contributor to its volumes. 

He became a member of the American Mathematical 
Society (then known as the New York Mathematical 


= Society) in May, 1891, and helped to shape its early 
| policies. Later he served as the president of the so- 


ciety. He was also a member of other mathematical 
and learned societies in this country and abroad, and 


f was an active contributor to their proceedings and 
their publications. 


In addition to a notable power of geometric intui- 
tion, he possessed great algebraic facility. While 
most of his work was in the field of geometry, he made 


| 4 valuable contribution to the theory of elimination 


in algebra. During his residence at Haverford he 
collaborated with Professor James Harkness, then of 
Bryn Mawr, in the publication of two outstanding 
treatises entitled “Elementary Treatise on the Theory 


— of Functions” and “Introduction to the Theory of 


Analytie Funetions.” In them, Professor Morley’s 


| artistic and skilful geometric treatment of many topics 


is plainly evident. 
While at Johns Hopkins he developed and refined a 
powerful apparatus for the study of problems in in- 


versive geometry. Many of his own articles and 
those of his students on this subject during this time 
gave evidence of the development of the subject. 
After his retirement from active professional duties, 
he finally found time to carry out a project he had 
long contemplated. With the cooperation of his son, 
Frank V., he published in 1933 his treatise on “In- 
versive Geometry.” In addition, during the nine years 
after his retirement in 1928, he continued his active 
interest in research, a joint paper by him, together 
with a former student, having appeared in the October 
number of the American Journal of Mathematics of 
this year. 

Like his illustrious English predecessors Cayley and 
Sylvester, Professor Morley invented the names of 
many terms in mathematies, both striking and appro- 
priate. 

He was a striking figure in any group. Deliberate 
in manner and speech, there was a suggestion of shy- 
ness about him. He was generally very well informed 
and interested in a strikingly wide range of subjects. 
He was of an artistic temperament. While many of 
his papers and lectures seemed involved to the un- 
initiated, they ali possessed a characteristic artistic 
charm. During their early days of contact with him, 
his students frequently found difficulty in under- 
standing or appreciating his many illuminating com- 
ments and allusions. But as they learned to know his 
methods better and were aided by his sympathetic 
interest in them, they found him most inspiring, and 
many became his loyal admirers and coworkers. 


A. CoHEN 


RECENT DEATHS 


Dr. Epwarp LEAMINGTON NICHOLS, professor of 
physies at Cornell University from 1887 until his 
retirement with the title emeritus in 1919, died on 
November 10 at the age of eighty-three years. 


Junius HENDERSON, for thirty years until his retire- 
ment as professor emeritus in 1933 curator of the 
museum at the University of Colorado, died on Novem- 
ber 4. He was seventy-two years old. 
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SCIENTIFIC EVENTS 


THE INDIAN SCIENCE CONGRESS 


THE silver jubilee meeting of the Indian Science 
Congress will be held in Caleutta from January 3 
to 9. It is pointed out in the London Times Educa- 
tional Supplement that this marks a new departure 
in the policy of the British Association. It has held 
sessions of its own in South Africa, in Australia and 
in Canada, but now it will visit India for the first time. 
There will be an English delegation of nearly a hun- 
dred members of the British Association for the Ad- 
vancement of Science. 

The Indian Science Congress Association was 
founded largely through the efforts of Professor P. S. 
Maemahon and Dr. J. L. Simonsen, who were joint 
honorary secretaries until 1921. The Asiatic Society 
of Bengal undertakes the management of its finances, 
and publishes the proceedings annually. The objects 
are to encourage research and to make the results 
generally known among science workers in India, to 
give opportunities for personal intercourse and scien- 
tific companionship, and to promote public interest 
in science. The congress, which lasts a week, is held 
at different centers in January each year. Evening 
lectures, open to the public, form an important part 
of the proceedings. The head of the local government 
at the place of meeting is patron of the congress. The 
president is chosen annually, the different sections 
being represented in turn. The sections include agri- 
culture, physics and mathematics, chemistry and ap- 
plied botany, zoology and ethnography, botany, geol- 
ogy and medical research. The procedure of the 
British Association is followed, by which, when the 
sections meet separately, each section is presided over 
by its own president, also chosen annually. 

The presidents of the sections, for the meetings are 
all residents in India. Sir James Jeans will preside 
in place of the late Lord Rutherford, who had accepted 
the invitation to be president of the joint congress. 
Most of the visitors will travel by the P. and O. steamer 
Cathay, which is due at Bombay on December 16. 
Two days will be devoted there to reception and sight- 
seeing, and the party will then leave in a special train 
or trains for a tour. They will visit Hyderabad, by 
the special invitation of the Nizam’s Government, 
Agra, Delhi, Dehra Dun and Benares, and also inter- 
mediate points of interest. 

From Caleutta, before the meeting there will be 
excursions to the Bengal and Behar coalfields, to 
Tatanagar (the center of the steel industry), Darjeel- 
ing, the Sundarbans and the Assam oil fields. After 
the session there will be a further tour to include 


Madras and Bangalore. 
The requisite fund for the visit has been raised 


partly by the Indian Association, partly by the Britig, 
Association from interested firms and individuals ay, 
partly by means of a contribution from the funds o 
the British Association. The congress will be openej 
by the Viceroy, who, in accordance with a long trad. 
tion, will be spending the Christmas vacation in (3). 
cutta. 
ADVISORY COMMITTEE FOR THE 
PREVENTION OF PNEUMONIA 

Dr. THoMAS ParRAN, JR., Surgeon General of the 
United States, has announced appointment of an ad. 
visory committee to undertake to chart a national 
program for prevention of death from pneumonia, 
Members of the committee include: 


Dr. Donald B. Armstrong, third vice-president of the 
Metropolitan Life Insurance Company, in charge of 
health and welfare work. 

Dr. David P. Barr, professor of medicine, Washington 
University. 

Dr. Russell L. Cecil, professor of clinical medicine, (Cor. 
nell University. 

Dr. Lloyd D. Felton, associate professor of pathology 
and bacteriology, the Johns Hopkins University School 
of Medicine. 

Dr. Alfred Friedlander, professor of medicine and deat, 
College of Medicine, University of Cincinnati, Cincinnati, 

Dr. Roderick Heffron, of the Commonwealth Fund, New 
York City, who established the pneumonia-control pro- 
gram for the State Health Department of Massachusetts. 

Dr. Ernest E. Irons, clinical professor of medicine and 
dean, Rush Medical College, Chicago. 

Dr. Roger I. Lee, consultant in internal medicine and 
formerly member of the Public Health Council of Massa. 
chusetts, Boston. 

Dr. George H. Ramsey, assistant commissioner for pre- 
ventable diseases, State of New York Department of 
Health, Albany. 


The official statement reads: 


With more than half a million cases of pneumonia 0¢- 
curring annually, and with a fatality rate of over sixteen 
per cent., the preservation of 100,000 lives is a grave chal: 
lenge to public health administrators throughout the 
nation. 

Pneumonia is the third cause of death in the United 
States, second only to heart disease and cancer. This 
does not include influenza, which, if added to the pnev- 
monia figure, would almost equal the cancer mortality 
rate. The current situation with regard to pneumonia 
morbidity and mortality, together with the epidemiolog- 
ical aspects of the disease, should be thoroughly discussed 
and evaluated and a move toward a program of concerted 
action should be inaugurated. 

We have, therefore, called into conference a group of 
men who, we feel, can contribute the most complete cur § 
rent knowledge of the subject and who are best equipped 
to discuss the possibility of a future program of control. 
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OFFICERS OF THE AMERICAN CHEMICAL 
SOCIETY 


EvecTion of sixty-five chemists to administrative 
and editorial posts in the American Chemical Society 
has been announced. Eight of the nineteen profes- 
sional divisions named officers for 1937-38, and editors 
of six scientific publications were chosen. The divi- 


sional officers are: 


Division of Industrial and Engineering Chemistry: 
Honorary chairman, Erle Monroe Billings, of the East- 
man Kodak Company, Rochester, N. Y.; chairman, Walter 
L. Badger, of the University of Michigan; vice-chairman, 
Barnett F. Dodge, of Yale University ; secretary-treasurer, 
Howard S. Gardner, of the Eastman Kodak Company. 
Executive committee: T. A. Boyd, of the General Motors 
Corporation, Detroit; Thomas H. Chilton, of E. I. du 
Pont de Nemours and Company, Wilmington, Del.; Don- 
ald B. Keyes, of the University of Illinois; W. A. 
Schmidt, of the Western Precipitation Company, Los 
Angeles; Charles A. Thomas, of the Monsanto Chemical 
Corporation, St. Louis; Walter G. Whitman, of the Massa- 
chusetts Institute of Technology. 

Division of Physical and Inorganic Chemistry: Chair- 
man, Harold 8. Booth, of Western Reserve University ; 
chairman-elect, George Scatchard, of the Massachusetts 
Institute of Technology; secretary and treasurer, G. 
Frederick Smith, of the University of Illinois. Executive 
committee: Herrick L. Johnston, of the Ohio State Uni- 
versity; I. M. Kolthoff, of the University of Minnesota. 

Division of Petroleum Chemistry: Chairman, Jacques 
Cyrus Morrell, of the Universal Oil Products Company, 
Chicago; vice-chairman, Per K. Frolich, of the Standard 
Oil Development Company, Elizabeth, N. J.; secretary, 
Cary R. Wagner, of The Pure Oil Company, Chicago. 
Executive committee: Frank W. Hall, of The.Texas Com- 
pany, New York City; J. K. Roberts, of the Standard 
Oil Company of Indiana, Whiting, Ind. 

Division of Gas and Fuel Chemistry: Chairman, Homer 
H. Lowry, of the Carnegie Institute of Technology; vice- 
chairman, Frank H. Reed, of the Illinois Geological Sur- 
vey, Urbana; secretary, Gilbert Thiessen, of the Illinois 
Geological Survey. Executive committee: Hoyt C. Hottel, 
of the Massachusetts Institute of Technology; Alden H. 
Emery, Washington, D. C. 

Division of History of Chemistry: Chairman, Tenney 
L. Davis, of the Massachusetts Institute of Technology; 
secretary, Mildred W. Grafflin, of the Hercules Experi- 
ment Station, Wilmington, Del. Executive committee: 
Charles A. Browne, of the U. S. Bureau of Chemistry and 
Soils, Washington; Frank B. Dains, of the University of 
Kansas; Claude K. Deischer, of the University of Penn- 
sylvania, 

Division of Medicinal Chemistry: Chairman, George D. 
Beal, of the Mellon Institute of Industrial Research, 
Pittsburgh; vice-chairman, Theodore H. Rider, of the 
William S. Merrell Company, Cincinnati; secretary-trea- 
surer, Walter H. Hartung, of Sharp and Dohme, Inc., 
Lansdowne, Pa. 

Division of Colloid Chemistry: Chairman, John Warren 
Williams, of the University of Wisconsin; vice-chairman, 
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Lloyd H. Reyerson, of the University of Minnesota; secre- 
tary and treasurer, Ernst A. Hauser, of the Massachusetts 
Institute of Technology. Executive committee: Wesley G. 
France, of the Ohio State University; Ross A. Gortner, of 
the University of Minnesota; Elroy J. Miller, of the 
Michigan Experiment Station, East Lansing, Mich. 
Colloid Symposium committee: Richard Bradfield, of the 
Ohio State University, Columbus, Ohio. 

Division of Sugar Chemistry: Chairman, Horace §8. 
Isbell, of the National Bureau of Standards, Washington, 
D. C.; vice-chairman, A. R. Nees, of the Great Western 
Sugar Company, Denver; secretary, Edward W. Rice, of 
the Santa Cruz Portland Cement Company, Davenport, 
Calif. Executive committee: W. R. Fetzer, of the Union 
Starch and Refining Company, Granite City, Ill.; G. A. 
Browne, of the U. 8. Bureau of Chemistry and Soils; 
Raymond M. Hahn, of the National Institute of Health, 
Washington, D. C.; Herbert I. Knowles, of the Atlantic 
Sugar Refineries, Ltd., St. John, N. B.; Edgar W. Harris, 
of the Darco Sales Corporation, New York City. 


Professor W. A. Noyes, of the University of Illinois, 
was reelected editor of “Scientifie Monographs.” Dr. 
Harrison E. Howe, of Washington, D. C., was again 
chosen editor of “Technologie Monographs.” 

Professor Farrington Daniels, of the University of 
Wisconsin, and R. C. Fuson, of the University of Illi- 
nois, were reelected associate editors of The Journal 
of the American Chemical Society. 

Dr. William Mansfield Clark, of the Johns Hopkins 
University; Dr. Louis F. Fieser, of Harvard Univer- 
sity; Professor S. C. Lind, of the University of Minne- 
sota, and Professor Linus Pauling, of the California 
Institute of Technology, were elected associate editors 
of “Scientific Monographs” for three-year terms. Dr. 
G. E. F. Lundell, of the National Bureau of Standards, 
and Professor H. H. Willard, of the University of 
Michigan, were reelected associate editors of the Ana- 
lytical Edition of Industrial and Engineering Chem- 
istry. 

Professor C. H. Mathewson, of Yale University; 
Professor W. G. Whitman, of the Massachusetts In- 
stitute of Technology, and Dr. F. W. Willard, vice- 
president of the Nassau Smelting and Refining Com- 
pany, New York, were reelected associate editors of 
“Technologic Monographs.” 

Professor F. E. Bartell, of the University of Mich- 
igan, and Dr. P. H. Emmett, of the U. S. Bureau of 
Chemistry and Soils, were elected associate editors of 
the Journal of Physical Chemistry, to succeed Pro- 
fessor T. R. Hogness, of the University of Chicago, 
and Professor Harry B. Weiser, of Rice Institute, 
whose terms expire on December 31, 1937. 

Professor W. A. Noyes, Jr., of Brown University, 
and Professor Howard B. Lewis, of the University of 
Michigan, were elected associate editors of Chemical 
Reviews to succeed Linus Pauling and Philip A. 
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Shaffer, whose terms expire on December 31, 1937. 

Dr. Gustavus J. Esselen, of Boston, was reelected 
to the society’s council committee on policy for a 
period of three years. 

The ninety-fifth meeting of the American Chemical 
Society will be held in Dallas, Texas, from April 18 
to 21, 1938. The ninety-sixth meeting is scheduled 
for Milwaukee, Wis., in the fall of 1938. 

The membership of the society, the largest profes- 
sional organization of its kind in the world, now ex- 
ceeds 20,000, it was announced by Secretary Charles 
L. Parsons. 

AWARD OF THE NICHOLS MEDAL TO 

DR. LEVENE 

THE William H. Nichols Medal of the New York 
Section of the American Chemical Society has been 
awarded for 1938 to Dr. Phoebus Aaron Theodore 
Levene, of the Rockefeller Institute for Medical 
Research. 

Founded in 1902 to “stimulate original research in 
chemistry,” the honor goes to Dr. Levene “for his 
study of the configurational relationships of the sim- 
pler optically active organic compounds.” Presenta- 
tion of the medal will take place at a meeting of the 
New York Section on March 11, 1938. 

Dr. Levene’s researches in the field of biochemistry 
have extended over a period of forty years. From a 
long series of early experiments dealing principally 
with nucleic acids and proteins, he gradually trans- 
ferred his major interest to the carbohydrates and 
related compounds. 

According to the official statement, “The award is 
based in particular upon his contributions of recent 
years, wherein he has effectively unravelled major 
problems in the difficult subject of configurational 
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relationships in several series of optically active com. 
pounds. One of the important results of this wo, 
has been the announcement of a theory of the mecha. 
nism of Walden inversions from the modern yiey. 
point.” 

Dr. Levene is the author of papers on proteins, 
nucleins, carbohydrates, lipoids, problems of stereo. 
chemistry and of two monographs, “Hexosamines anj 
Mucoproteins” and “Nucleic Acids.” In 1931 he was 
awarded the Willard Gibbs Medal of the Chicago See. 
tion of the American Chemical Society as “the out. 
standing American worker in the application of 
organic chemistry to biological problems.” 

Dr. Levene was born in Russia on February 25, 
1869. He attended the classical gymnasium of $¢, 
Petersburg, and received the degree of doctor of medi- 
cine from the Imperial Military Academy in 189], 
While a student he participated in the work of Pro. 
fessor A. Dianin on the condensation of phenols with 
aldehydes and with ketones. Coming to America in 
1893, he first practiced medicine, and then entered 
the Columbia University School of Mines as a special 
student, pursuing at the same time research in bio- 
logical chemistry in the laboratory of Professor J. J. 
Curtis at the Medical School. Later he worked with 
E. Drechsel in Berne, with A. Kossel in Marburg, 
with Professor Hofer in Munich and with E. Fischer 
in Berlin. From 1896 to 1905 he was associate in 
chemistry in the New York State Pathological Insti- 
tute. During this period he was chemist for two 
years at the Saranac Laboratory for the Study of 
Tuberculosis, Saranac Lake, N. Y. In 1905-06 he 
was Herter lecturer in pathological chemistry at New 
York University. Since 1905 he has been at the 
Rockefeller Institute, becoming a member in 1907. 


SCIENTIFIC NOTES AND NEWS 


Aw Associated Press dispatch from Stockholm under 
date of November 11 announces that the Nobel prize 
in physies is shared by Dr. Clinton Joseph Davisson, 
physicist on the staff of the Bell Telephone Labora- 
tories, New York City, and Professor George Paget 
Thomson, professor of physics in the Imperial College 
of Science, London, son of Sir Joseph Thomson, in 
recognition of their work on electronic interference. 
Professor Walter N. Haworth, head of the department 
of physics at the University of Birmingham, and Dr. 
Paul Karrer, professor of chemistry at the University 
of Zurich, share the prize in chemistry for research 
on carbohydrates and vitamins. 


Dr. Cuartes G. Appot, secretary of the Smith- 
sonian Institution, has been awarded a gold distin- 
guished service medal of the Great Lakes Exposition 
at Cleveland, Ohio, for his solar cooker. 


THE Order of Merit of Carlos Finlay has been con- 
ferred by the Cuban government on the following 
members of the faculty of Cornell University Medical 
College in recognition of their medical and public 
health services to Cuba: Dr. Henricus J. Stander, 
professor of obstetrics and gynecology; Dr. Wilson 
G. Smillie, professor of public health and preventive 
medicine; Dr. Foster Kennedy, professor of clinical 
neurology; Dr. Morton C. Kahn, associate professor 
of public health and preventive medicine, and Dr. 
Edgar Mayer, assistant professor of clinical medicine. 


Dr. Morris Epwarp Davis, associate professor of 
obstetrics and gynecology, and Dr. Arthur K. Koff, 
formerly instructor in obstetrics and gynecology in 
the Division of Biological Sciences of the University 
of Chicago, have been awarded the annual prize of 
$100 by the Central Association of Obstetricians and 


Gy 
pe 
] 
200 
Bit 
Co 
No 
fiel 
] 
sit? 
rec 
wh 
ber 
the 
Da 
ser 
Ge 
Br 
Gr 
n0l 
ver 
res 
ser 
erg 
( 
ser 
Ne 
of 
aq 
the 
the 
Dr 
sci 
to 
Fo 
| ev 
sel 
Yc 
7 M 
Br 
| di 
of 
pr 
in; 
| fa 
N 


NovEMBER 19, 1937 


Gynecologists, in recognition of their work on the ex- 
perimental production of ovulation. 


Dr. EARLE BRYANT PERKINS, assistant professor of 
ology at Rutgers University, who was zoologist with 
| the second Byrd Antarctic expedition, received the 
Congressional Medal of Honor at the Charter Day 
dinner of the Rutgers Club of New Brunswick on 
November 9 in recognition of “meritorious work in the 


field of science.” 


Dr. ALBERT R. Mann, provost of Cornell Univer- 
sity, and Mrs. Mann were guests of honor at a dinner 
recently given in Willard Straight Memorial Room, 
which was attended by more than three hundred mem- 
hers of the faculty and administration. The dean of 
the faculty, Dr. Cornelius Betten, introduced President 
Day and five other speakers who reviewed Dr. Mann’s 
services to Cornell University. These were: Professors 
George F. Warren, agricultural economics; Julian P. 
Bretz, history; Floyd K. Richtmyer, dean of the 
f (iraduate School; Flora Rose, director of home eco- 
nomics, and H. Edward Babcock, a trustee of the uni- 
versity. At a meeting of the board on October 30, 
resolutions were passed in appreciation of Dr. Mann’s 
§ service of nearly thirty years and wishing him success 
in his educational work as vice-president of the Gen- 
eral Edueation Board in New York City. 


On the oeeasion of the retirement after 35 years of 
service of Dr. Charles H. Townsend as director of the 
F New York Aquarium on November 2, about twenty 
of his friends and former associates assembled at the 
® aquarium in the late afternoon of November 1 to have 
the honor of being the last group to be taken through 
the exhibits by its first director, and to congratulate 


| | Dr. Townsend on his long and outstanding service to 


science and to publie education. After spending about 
an hour in the aquarium the group went to the his- 
toric Fraunee’s Tavern, where dinner was served. 
| Following the dinner there was an hour of informal 
| Teminiseenece and congratulations, to which nearly 
; every one present contributed, including Dr. Town- 
send. The institutions represented were the New 
York Aquarium, the Zoological Park, the American, 
© Metropolitan and Staten Island Museums and the 
| Brooklyn Botanie Garden. 


Dr. Ernest 0. LAWRENCE, professor of physics and 
| director of the radiation laboratory of the University 
of California, has been named research lecturer for the 
Present academie year. The lecture is delivered dur- 
ing Charter Week each spring by a member of the 
faculty who has done distinguished research. 


Dr. Epwarp Bauscu, chairman of the board of the 
Bausch and Lomb Optical Company, Rochester, N. Y., 
; Was initiated as an alumni member of Sigma Xi on 
November 8 at a special ceremony conducted by the 
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founding chapter at Cornell University. This was 
followed by a dinner in Martha Van Rensselaer Hall. 


Dr. RussELL WELFORD BuNTING, since 1935 acting 
chairman of the executive committee of the School 
of Dentistry of the University of Michigan, has been 
appointed dean of the school. He succeeds Dr. Marcus 
L. Ward, who retired from the deanship three years 
ago. 


Fioyp W. Durree has been appointed chairman of 
the department of agricultural engineering at the Col- 
lege of Agriculture of the University of Wisconsin, to 
fill the post made vacant by the death of E. R. Jones. 


Dr. Wiiu1AM H. Pierre, head of the department of 
agronomy at West Virginia University, has been ap- 
pointed head of the department of agronomy at the 
Iowa State College, where he will take up his work 
on February 1. He will succeed the late Dr. P. E. 
Brown, who died on July 8. 


Dr. Frank Haroup Spepprne, of Cornell Univer- 
sity, has been appointed associate professor of phys- 
ical chemistry at the Iowa State College. Dr. Sped- 
ding won the A. C. Langmuir award in 1933, and has 
been the recipient of National Research Council and 
Guggenheim fellowships. 


Dr. Howarp B. Lewis, professor of biological chem- 
istry and director of the College of Pharmacy of the 
University of Michigan, has been made a member of 
the executive committee of the Medical School for a 
three-year period. 


F. Yates, chief statistician of the Rothamsted Ex- 
perimental Station, Harpenden, England, is eonduct- 
ing two lecture courses at the Iowa State College dur- 
ing the present month. The first course is for work- 
ers in the Iowa Agricultural Experiment Station on 
the design of research experiments, and the second is 
for advanced students in mathematical statistics. 


Dr. Water O. MENGE, associate professor of 
mathematics at the University of Michigan, has re- 
signed to become associate actuary of the Lincoln 
National Life Insurance Company, Fort Wayne, Ind. 


Dr. JosepH Hoavet, formerly assistant professor of 
clinieal surgery at Cornell University Medical School, 
has been appointed administrative assistant and medi- 
eal director of the New York World’s Fair of 1939. 
He will be in charge of executive and administrative 
work of the division of public health, medicine and 


sanitation. 
Popular Astronomy records the appointment by 


the Government of Greece of Georges M. Horsch as 
director of the National Observatory at Athens. 


Proressor Sir Cotin MACKENZIE, the first director 
of the Australian Institute of Anatomy, known for 
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his researches into Australian fauna and aborigines, is 
resigning on account of ill health. 


Dr. Liperty Hype Bat.ey, professor of agriculture 
emeritus at Cornell University, sailed on October 30 
from New York on a collecting trip in the West 
Indies. 


W. D. Couuins, of the U. S. Geological Survey, has 
returned to Washington from an official trip in the 
mid-west, where he visited the offices of the survey in 
Austin, Tex., and at St. Louis, Mo. He also visited 
the laboratory of the State Board of Health at 
Lawrence, Kans., and conferred with federal and 
state officials on problems related to water analyses 
for cooperative projects being conducted by the 
survey. 


A BOTANICAL expedition to South America is planned 
under the direction of Dr. Thomas H. Goodspeed, di- 
rector of the botanical garden of the University of 
California, who was the leader of the expedition of 
the university into the same regions in 1935 and 1936. 
It will be financed by an anonymous donor and by the 
California Garden Clubs, Inc. The expedition is an 
outgrowth of the Andean exploration of a year ago. 
Its chief object will be the collection and study of the 
nicotiana of South America and the collection of both 
known and unknown flowers and plants for American 
gardens and parks. 


Dr. W. M. Stan ey, of the Rockefeller Institute for 
Medical Research at Princeton, N. J., will lecture on 
“The Nature of Viruses” on December 7 before the 
New York University Chapter of Sigma Xi. 


ProressoR Hersert M. Evans, of the Medical 
School of the University of California, San Francisco, 
will deliver the Beaumont Foundation Lectures, under 
the auspices of the Wayne County Medical Society, 
Detroit, on March 28 and 29, 1938. He will speak on 
“Physiology of the Pituitary Gland.” 


Dr. Eric Ponper, acting director of the Biological 
Laboratory at Cold Spring Harbor and professor of 
general physiology at Washington Square College, 
New York University, gave a lecture at Cornell Uni- 
versity on November 2 on “Some Advances in our 
Knowledge Regarding the Red Cell Membrane and 
the Action of Lysins.” 


SPEAKERS on the evening of November 11 at the 
second National Book Fair sponsored by The New 
York Times at Rockefeller Center were: Dr. Earnest 
A. Hooton, professor of anthropology at Harvard 
University; Dr. Paul B. Sears, head of the department 
of botany at the University of Oklahoma; Dr. Walde- 
mar Kaempffert, science editor of The New York 
Times, and Dr. Forest Ray Moulton, permanent secre- 
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tary of the American Association for the Advancemen; 
of Science. 


Orro Lous Mounr, chairman of the Internationa) 
Committee, reports that the question as to the plac 
for the next International Congress of Geneties ha 
now been considered and voted upon by the committe. 
which has by a large majority resolved to invite th 
British geneticists to arrange the next congress jy 
Great Britain in 1939. The committee of the Britis) 
Genetical Society has passed a resolution welcoming 
the invitation. The earliest opportunity will be taker 
of appointing an organization committee which yjl| 
send out further information concerning the date and 
place of the congress. 


THE second annual meeting of the Carolina Geolog. 
ical Society was held on November 6 and 7 with 
twenty-four members and sixteen visitors in atten. 
dance. The meeting was held jointly at the University 
of North Carolina, Chapel Hill, and at Duke Univer. 
sity, Durham, N. C. On November 6 there was a 
field trip of some sixty-two miles going frcm Chapel 
Hill to Raleigh to Durham with seventeen stops to 
examine the local geology of the Durham Basin ani 
environs. Duke University gave a complimentary 
dinner to the society, at which 33 were present. 0 
November 7 there was another field trip of some sixty 
miles to the Deep River coal field and to the pyn- 
phyllite deposits of the Pyrophyllite-Tale Products 
Company, Incorporated, near Glendon, after which 
members of the society and visitors were enter- 
tained at a complimentary dinner given by Mr. 
Lindsey and Mr. Millikan, of the company. The 
field trips were arranged and directed by Professor 
Wm. F. Prouty, University of North Carolina, and 
Professor Willard Berry, Duke University, assisted 
by Professor J. L. Stuckey, of N. C. State College, 
and H. J. Bryson, state geologist, Raleigh, N. ¢. 
The following are the officers for the coming year: 
President, Professor H. W. Straley, III, University 
of North Carolina; Vice-president, B. C. Burgess, 
Tennessee Mineral Production Company; Secretary- 
Treasurer, Professor Willard Berry, Duke University: 
Chairman of Membership Committee, Professor J. i 
Watkins, Charleston, S. C. 


THE School of Mathematics of the Institute for At- 
vanced Study each year allocates a small number o 
stipends to gifted young mathematicians and mathe- 
matical physicists for the purpose of enabling them 
to broaden their scientific outlook and to work on thei 
research programs at Princeton in contact with the 
members of the institute and university faculties 
Only such candidates will be considered as have # 
ready given evidence of ability in independent research 
comparable at least with that expected for the degté 
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of doctor of philosophy. Applications for the aca- 
jemie year 1938-39 should be filed before February 1, 
1938. Blanks for this purpose may be obtained from 
the School of Mathematics, the Institute for Advanced 
Study, Fine Hall, Princeton, N. J. 


Tue committee on the ecology of grasslands of the 
division of biology and agriculture of the National 
Research Council has passed the following resolution : 
“The Division of Biology and Agriculture of the Na- 
tional Research Council is deeply impressed with the 
desirability of acquiring tracts of natural grasslands 
in representative areas, in order to make possible 
longtime, uninterrupted studies of the factors affecting 
the development of vegetation on such lands. Pro- 
yision for such studies is particularly urgent because 
one of our gravest national problems has arisen from 
lack of precise knowledge regarding the best uses and 
management of large areas of grasslands in the Great 
Plains Region. Tracts of virgin lands, particularly, 
should be acquired immediately, while they are still 
available. The Division of Biology and Agriculture 
of the National Research Council, therefore, strongly 
urges that federal and state agencies cooperate as 
fully and vigorously as possible in this very important 
project.” 

THE Monsanto Chemical Company, St. Louis, Mo., 
has been given the 1937 Award for Chemical Engineer- 
ing Achievement, instituted by Chemical and Metal- 
lurgical Engineering to stimulate a broader participa- 


; tion of chemical engineers in the affairs of industry 


and to honor every two years the company which has 
contributed most to the advance of the chemical in- 
dustry and of the chemical engineering profession. 
Formal presentation of the 1937 award will be made 
on December 10. The award was given in 1933 to the 
Carbide and Carbon Chemicals Corporation for the 
development of an organic chemical industry based on 
natural gas and petroleum, and in 1935 to E. I. du 
Pont de Nemours and Company, Inc., for the develop- 
ment of synthetie rubber and camphor compounds. 


THE publication of a Journal of Neurophysiology 
has been announced to appear six times during the 
first year, beginning on January next. Each number 
will consist approximately of a hundred pages. The 
primary aim of the journal is slated to be “to provide 
a channel for prompt publication of original work 
bearing on the functions of the nervous system, 
peripheral and central. It has been planned to em- 
brace all aspects of the subject amenable to experi- 
mental analysis; it will not include morphology for 
its own sake nor neuropathology, and only those clin- 
ical, psychological or zoological contributions will be 
considered which are primarily experimental in char- 
acter.” The editorial board consists of Dr. J. G. 
Dusser de Barenne, Sterling professor of physiology 
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at Yale University; Dr. J. F. Fulton, Sterling pro- 
fessor of physiology at Yale University, and Dr. R. 
W. Gerard, associate professor of physiology at the 
University of Chicago. The publisher is Charles C 
Thomas, Springfield, Ilinois. 


BEGINNING next January, The Journal of Mor- 
phology, published by the Wistar Institute of Anat- 
omy and Biology, Philadelphia, heretofore a quarterly, 
will be issued bi-monthly. Each volume will contain 
six hundred pages as formerly, and will be issued in 
three numbers. Two volumes will be published an- 
nually, and the price has been reduced from $12.00 
per volume to $10.00. Members of the American 
Association of Anatomists, the American Soicety of 
Zoologists, the American Association of Physical An- 
thropologists and the American Institute of Nutrition, 
subscribing at the special subscription rates offered 
them through membership in these societies, will now 
receive the Journal for $7.00 per volume. This change, 
it is stated, “has been made to meet the demands of 
the ever increasing number of accepted manuscripts, 
and to assure prompt publication.” 


From February, 1938, Chronica Botanica will be 
issued bi-monthly and no longer as a year-book. The 
annua! subscription rate will be reduced from 15 to 7 
guilders. The new periodical will continue to give all 
the essential information which was given in the old 
year-book and will include some new sections. Like 
the year-book, the new Chronica will aim at promot- 
ing documentation, good-will and cooperation among 
plant scientists. Results of research will be pub- 
lished only in the first two sections. The world list of 
plant science institutions and societies will appear as 
an annual supplement. 


THE Committee on Scientific Research of the Amer- 
ican Medical Assvciation has made the following 
grants: To the department of surgery of the Univer- 
sity of Chicago for the continuation of work on “The 
remote effects on blood pressure following total sym- 
pathectomy in dogs’; to the Nutrition Division of 
the Iowa Child Welfare Research Station of the State 
University of Iowa to aid in studies pertaining to the 
possible physiologic need for fluorine; to Dr. Joseph 
T. King, of the department of physiology of the Uni- 
versity of Minnesota, for work on the effects of sul- 
fanilamide on tissues in culture, and on the effects 
of bacteria implanted in tissue eultures; to Dr. 
Marion Fay, professor of biological chemistry at the 
Woman’s Medical College of Pennsylvania, for an in- 
vestigation of the effects of strontium upon the ani- 
mal organism; to Dr. Roy H. Turner, of Tulane Uni- 
versity, in aid of research on the physiology of blood 
vessels in man, and to Dr. Irving J. Wolman, of the 
department of pediatrics at the University of Pennsyl- 
vania, for continuation of studies on lipoid pneumonia. 
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DISCUSSION 


CHARLES DARWIN AND THE MODERN 
THEORY OF TROPISMS 

PHoTOTROPIC and geotropic curvatures as well as 
other similar movements of plant organs are explained, 
as is known, by the unequal growth of their opposite 
sides. According to the modern view, the immediate 
cause of this phenomenon is that the growth hormone, 
i.e., a Substance formed in the plant itself and regu- 
lating its growth, accumulates on one side of the 
organ. This is a consequence of the polarization of 
tissues induced by the one-sided illumination, the ac- 
tion of gravity or some other external influence. The 
unilateral acceleration or retardation of growth de- 
pends on the concentration of the acting substance and 
the internal peculiarities of the plant organ which is 
acted on by light and other environmental factors. 

This theory has played an important part in the 
development of the newest views on growth. It has 
stimulated the investigation of phytohormones (auxin, 
heteroauxin) which, as we now know, not only affect 
growth, but under zertain conditions, also induce cell 
division and determine some morphogenetic processes. 
Therefore, they accomplish to some extent the same 
functions in the plant that the so-called organizers 
accomplish in the animal organism. 

In view of the great theoretical and practical im- 
portance of all these questions, it is of interest to 
establish who first expressed the thought that tropic 
movements are connected with the physiological ac- 
tivity of a specific substance, produced by the cells of 
the plant and designated in modern physiology by the 
term “growth hormone.” 

Every one is familiar, of course, with the classical 
experiments of Charles Darwin which show that in 
many cases the action of the external agent (light, 
gravity, etc.) affects one part of the organ, whereas 
the motor reaction (phototropic, geotropie and other 
curvatures) occurs in another part which is often 
removed from the first by a distance of several centi- 
meters. Whence Darwin concluded that in such cases 
a stimulus or influence is transmitted through the 
tissues of the plant. This conclusion has long been 
accepted by all and is now to be found in every text- 
book on botany. 

Now the question naturally arises as to what Darwin 
imagined the mechanism of this transmission to be. 
The answer can not be found in any of the manuals 
on plant physiology nor even in any paper specially 
treating tropisms, growth or growth hormones. But 
whereas on page 486 of his work, “The Power of 
Movement in Plants” (1880), Darwin in summarizing 
his conclusions on the localization of phototropie sensi- 


tivity in the tip of Phalaris coleoptile, says: “These 
results seem to imply the presence of some matte; in 
the upper part which is acted on by light, and whig, 
transmits its effects to the lower part.” 

This note leaves no doubt that Darwin considers th, 
transmission of the phototropic stimulus in coleoptil, 
tissues as the movement of a certain substance secrete) 
by the phototropically sensitive tip of this organ, 

Thus the priority of the basic idea of the moder 
theory of tropisms belongs to the great English biolo. 
gist, whose merits in the physiology of plant move. 
ments seem not to be fully appreciated. 

I consider it necessary to dwell on this subject be. 
cause in a recently published book by P. Boysen 
Jensen, “Die Wuchstofftheorie” (Jena, G. Fischer, 
1935), which has also been translated into English, 
this question is incorrectly treated. The reader gains 
the impression that the idea of the material nature of 
the transmission of the phototropic stimuli was first 
advanced by Boysen Jensen himself in 1911. As we 
see, the real originator of this concept was Charles 
Darwin. 

N. CHo.opny 

KiEv UNIVERSITY 


EDWARD FREMY ON THE CONSTITUTION 
OF PECTOSE 


In a study of the original pectin literature one can 
not fail to be impressed by the remarkable under- 
standing of the subject exhibited by the discoverer of 
the enzyme pectase and of pectose, the precursor of 
pectin, later renamed protopectin. Edward Freny, 
some 90 years ago, differentiated the properties of 
various pectin modifications far more clearly than did 
any of the investigators during the subsequent fifty 
years, and in some respects more clearly than even 
some of the recent workers in the field. 

It seems regrettable, therefore, that his views on the 
constitution of the precursor of pectin, as it exists in 
the plant, should be so generally misquoted, especially 
in English language publications. Fremy specifically 
pointed out that he had proof to the effect that pectose 
was a substance distinctly different from the pectin 
obtained from it by acid hydrolysis, and that it could 
not be an insoluble calcium salt of pectin. He says, 
“. . . Je devais m’assurer que ce corps n etait pas une 
acniiaeieen insoluble de pectine avec la chaux ou avec 


1P. Boysen Jensen, ‘‘Growth Hormones in Plants.’’ 
Translated by G. 8. Avery, Jr., and P, R. Burkholder. 
McGraw-Hill, 1936. 

1K, Fremy, Encyclopedia Chimique, Vol. IX, p. 
1883. Also see Ann. Chim. phys. (3) 24 (1848)5. 
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le phosphate caleaire; les expériences suivantes ne me 


arassait lasser aucun doute a cet égard.” 

Nevertheless, v. Fellenberg in 1917? quoted Fremy 
as follows: “Deshalb vermutet Fremy, Pektose Kénnte 
eine calciumverbindung des Pectins sein,” and this 
seems to have become the generally accepted inter- 
pretation of Fremy’s views pertaining to the consti- 
tution of pectose. 

Most likely Fellenberg referred to views expressed 
by Fremy in 1839 when he made his first report on 
pectin to the Society of Pharmacy.* At that time he 
had not yet named the substance, because, as he says, 
it might well be that it would turn out to be nothing 
but pectin combined with lime. As noted above, he 
later satisfied himself that this view was not tenable, 
that pectose was in fact a new substance. 

Because of its wide use for reference purposes it is 
especially regrettable that the first paragraph of the 
generally excellent review which M. H. Branfoot pub- 
lished in 1929* contains the following: “From this 
behavior Fremy concluded that pectose was probably 
an insoluble salt of calcium or potassium, giving rise 
to free pectin and bases when acted upon by acids.” 
Probably because of being well acquainted with the 
above review T. N. Morris, on page 12 of his “Prin- 
ciples of Fruit Preservation,” published in 1933,° 
states that “pectose was first recognized in the plant 
tissues by Fremy, who considered that it was an 
insoluble salt of calcium or potassium which gave rise 
to free pectin and bases when extracted with acids.” 

Meyers and Baker® in 1929 said “Chodnew, Payen, 
Fremy and other early investigators considered pro- 
topectin to be an insoluble calcium compound.” Sloep 
(1928)? properly reports the views of Fremy, but un- 
fortunately her thesis is printed in Dutch, and is there- 
fore not so readily available to the general reader in 
this country. 

AKSEL G. OLSEN 

RESEARCH DEPARTMENT OF GENERAL 

Foops CoRPORATION, 
BATTLE CREEK, MICHIGAN 


THREE RETURNS OF A BANK SWALLOW 


Since 1923, Mrs. Stoner and I have banded in Iowa 
and New York State 5,576 young and adult bank 
swallows, Riparia r. riparia. Of these, 2,829 have 
been banded in the Oneida Lake, New York, region 
since 1928. Among the total of 147 returns that we 
have obtained from our bandings, only one individual 


* Biochem, Zeits., 85: 119, 1918. 

3 Jour. Pharm., (2) 26: 591, 1840. 

***Food Investigation Special Report,’’? No. 33, Lon- 
don: 1929, p. 1. 

5 Van Nostrand Company, 1933, p. 12. 

6 Bull. No. 160, Del. Agr. Expt. Sta., June, 1929, p. 3. 

**Onderzoekingen over Pectinstoffen en hare Enzy- 
Matische Ontleding.’’ Delft, 1928, p. 21. 
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has been recovered as many as three times, an interval 
of at least eight months having passed between each 
recovery. 

A brief history of this bird, so far as it is known, 
is herewith offered as a contribution to the biology of 
this species. 

Ineubating adult bank swallow No. F55924 was 
banded from a burrow in the south bank of Fish Creek 
about three miles east of Oneida Lake, New York, 
on June 2, 1932. 

On May 26, 1934, this swallow was recovered (Re- 
turn-1) as an incubating individual in the same colony 
and from a burrow a few yards north of the one 
occupied in 1932. Its body temperature registered 
104.6° Fahr. and its weight was 14.4 grams. The 
burrow was 34 inches deep'and 14 inches below the 
turf. This bird was now at least three years old. 

On May 21, 1935, No. F 55924 was again recovered 
(Return-2) in the same colony as before and in a 
burrow a few feet from the one occupied by it in 
1932. Its body temperature registered 106.0° Fahr. 
and its weight was 14.6 grams. Another adult oceupy- 
ing the burrow at the same time escaped us. The 
burrow was 18 inches deep, 6 inches below the turf 
and contained an unlined grass nest. This swallow 
was now at least four years old. Two days later it 
was recaptured from the same burrow, when its tem- 
perature registered 106.8 degrees and it weighed 17.0 
grams. At this time also its mate, obviously a female, 
was captured and banded. Evidently, therefore, 
F 55924 was a male. 

On May 22, 1936, No. F 55924, along with its un- 
banded mate, was recovered (Return-3), dead, in the 
same colony as before and in a burrow a few feet 
from the site of the one occupied by it in 1934. This 
burrow was 36 inches deep, 12 inches below the turf 
and contained an unlined nest. 

The bodies of the dead swallows were first discov- 
ered on directing into the burrow, by means of a small 
hand mirror, a beam of light reflected from the sun. 
The nest and the remains of the birds were then re- 
moved with a long bent wire. Most of the fleshy parts 
as well as the crania and their contents had been 
devoured by a house rat not long before our arrival, 
for the remnants of the rodent’s feast were fresh. We 
also discovered the remains of eight other adult bank 
swallows which had met a similar fate in this colony 
within a few hours preceding our visit. The culprit 
was observed in one of the burrows actually feeding 
upon the body of a swallow, but it successfully eluded 
our efforts to capture or kill it. 

The essential known facts regarding bank swallow 
F 55924 may be briefly summarized as follows: Its 
known age at the time of death was 10 days less than 
five years; it had made at least five round-trip jour- 
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neys between its nesting ground and its winter quar- 
ters and nested four seasons—at least three of which 
were successive—in the same sector of the same colony; 
it had a different mate in 1935 and 1936; it was killed 
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and partially eaten by a house rat in a burrow a fey 
yards from the one occupied by it four years earliey. 
New York MUSEUM DAYTON Stongp 
ALBANY, N. Y. 


SPECIAL CORRESPONDENCE 


FOUNDATION OF THE PONTIFICAL 
ACADEMY OF SCIENCES 

THE Pontifical Academy of Sciences, which was 
founded on the 28th of October, 1936, is the last out- 
come of a long unbroken academic line. The original 
founder of the Roman Academy was Prince Cesi, who 
in 1603 had the idea of an organization designed to 
further knowledge by inquiry and discussion. He 
meant it, however, to lie within the Aristotelian frame 
of thought. His academy precedes those of Paris, 
London, Petersburg, the Caesare-Leopoldina and even 
the Florentine one of the Cimento. Less than any 
other, perhaps, it owes its idea to the Baconian Nova 
Atlantis; actually it was born of the fervor of a young 
Roman nobleman whom an ailing body and meditative 
seclusion helped to mature a vast design. Together 
with three friends, two Italians (and Umbrians, in 
fact, from his own province—Francesco Stelluti and 
Anastasio de Filiis)—-and a Dutchman, Johan Heck, 
he conceived an institution whose name and general 
conception really harked back to Plato and to his 
academy, to this date the longest-lived educational 
institution of the world, as it lasted uninterruptedly 
for nearly nine centuries. 

The dream of Federigo Cesi was more monastic and 
aristocratic than that inspired by Baconian practical- 
ity. His academy was meant essentially as a way of 
life and as an encouragement to disinterested research : 
“Through the creation we must reach again the Crea- 
tor.” The academicians were to be the “Lynx-eyed 
Ones”; their emblem was a lynx with the motto: 
“Sagacius ista.” 

The family of Federigo Cesi all but wrecked the 
plan in its inception, and went so far as to make it 
necessary for his friends to leave Rome; but after 
1609 the academy grew and extended to international 
activity. At the same time there came an inevitable 
break with the Aristotelian tradition, a break not ex- 
plicitly professed but simply due to the fact that the 
academy was alive to the urge of the times. They 
willingly gave hospitality to Galileo; in fact, it was 
they who printed his dissertation on the sun-spots, 
directed against the Aristotelian sticklers in 1610, and 
in 1623 they printed his famous polemical essay, “II 
Saggiatore.” After the death of Federigo Cesi the 
academy entered a period of eclipse and had to be 
reinstated by Benedict XIV, the energetic “Pope Lam- 
bertini,” as the “Academy of the Nuovi Lincei”; but 


it does not seem to have achieved any results worthy 
of note until through the efforts of F. Searpellini anq 
the advice of Gaspard Monge, at that time a consy| 
of the Roman Republic invented by Napoleon, it 
started life again at the beginning of the nineteenth 
century. It was, however, a brief flicker of life, mainly 
upheld by the Caetani family, who have an unbroken 
tradition of princely scholarship reaching to our age, 
and that flicker went out again under the adverse rule 
of Gregory XVI. Upon his advent in 1847, Pius IX 
reinstated the academy in its full title and belongings 
as the “Pontificia Accademia dei Nuovi Lincei’ and 
gave it a stable seat; the academy encouraged the work 
of such astronomers as Secchi and Respighi. But its 
intellectual leadership came to an end with the capture 
of Rome in 1870. The Italian Government then took 
over the historic name for its National Academy, which 
was called “Accademia dei Lincei” and given a role 
similar to that of the French Institut. Thus the 
“Nuovi Lincei” was cut out of much of its natural 
field of activity and carried on a reduced existence, 
chiefly through the scholarly activity and munificence 
of Prince Baldassarre Boncompagni, the well-known 
historian of mathematics and founder of Boncom- 
pagni’s Bulletin. 

Leo XIII encouraged his sadly dwarfed academy 
and gave it another constitution, but it was reserved 
for the present Pope, himself a scholar, and an aca- 
demic figure of great distinction, to reinstate it in its 
full working order. His right hand in this work was 
Father Gianfranceschi, a physicist and an able organ- 
izer. After his death the burden fell upon the Fran- 
ciscan Father Agostino Gemelli, physiologist, rector of 
the University of the Sacred Heart at Milan and pos- 
sessed of the most remarkable temperament for scien- 
tific leadership that the Roman Church has had for 
many years. The endowment was increased, a neW 
seat was arranged in the Vatican Gardens, and a 
solemn session of inauguration was held on January 
12, 1936. 

For this rebirth the scholarly activities and deep 
interest in science of the present Pontiff might be 4 
sufficient justification. As it happens, however, there 
may well have been contributory reasons of a different 
nature. The conciliation with the Italian state, while 
healing a breach which had lasted for almost sixty 
years, suddenly put back the Holy See into the con- 
dition of a temporal power in its own right, however 
diminutive its home (forty-four hectares of the City 
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a? the Vatican). With its newly acquired sovereignty 
the Pope decided to conjoin the greatest possible out- 
jard consecration and at the same time to increase its 
degree of material independence and dignity by such 
adifiees as a railway station, a radio broadeasting sta- 
tion, a post office, a new museum and other necessary 
government buildings. The reconstituted Pontifical 
Academy forms an integral part of this general plan, 
yhich is attributable to the Pope himself in its idea 
inception. 

The home of the academy is conformable to the 
‘lea of concentrated and symbolic magnificence as 
appropriate to the present sovereign state. It is the 

“(asina di Pio IV” in the Vatican Gardens, a charm- 

ing Renaissance pavilion, originally meant for the 

afternoon relaxation of the Papal Court—the work 
of Pirro Ligorio, and a typical case of the ancient 
Roman pattern seen through the imaginative Renais- 
sance eyes. Burckhardt called it the finest among the 
mansions of modern architecture of that order. To 
this, as its dimensions were restrictive, the present 

Pope added a new wing with a meeting hall, and the 

garden landscape around it has been reshaped so as 

to provide an impressive setting. 

In 1936, the Pontifical Epistle “In Multis Solaciis” 
provided the academy with its new constitution. This 
year, on May 31 (the birthday of His Holiness), as 
many as possible of the new academicians, seventy in 
number, convened from all over the world to a solemn 
meeting and were royally entertained. Each was pre- 
sented with the medallie insignia bearing the motto 

= Deus Scientiarum Dominus of the academy on one 
side and on the other the engraved name of the re- 
cipient. The Pope was to have presided personally 
at the opening ceremony and to have given audience 
tothe members. It was known that he looked forward 
very much to this event, but due to his momentary con- 
dition of health, it was Cardinal Pacelli, Secretary of 

State, who delivered the opening address on the follow- 

ing day. We shall quote a few excerpts from his 

characteristie speech : 


It was the dearest wish of the Supreme Pontiff to be 
able to inaugurate himself this scientific senate; for its 
nission appeared to him to come in all its effulgence out 
of the same divine source whence there pour out and 
descend to man the potent streams of the natural and 
rational secienees and the great river of revealed wisdom. 
Notwithstanding that the latter comes forth from deeper 
waters inaccessible to reason but not to Faith, and yet 
not less certain and true; whereas these wherever man 
looks for and finds truth, from whatever river of creation, 
from the skies, the oceans, the terrestrial abysses they 
nay break forth and give light to the human mind, they 
Prepare and build the access to the temporal faith, the 
steps to the sancta sanctorum behind whose veil are hidden 

| the secrets of the Deity. All of nature is directed towards 
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man, and the end of the motion of the skies, as says St. 
Thomas Aquinas, points to man as the last end in the 
cirele of beings that can be generated and moved. But 
man in his turn is directed and formed in that image 
and similitude which marks in him the face of God, to that 
glory that the skies sing forever... . 

His Holiness would have liked to remind you how on 
many occasions he happened to ponder upon a work which 
is among the greatest contained in the Scriptures and 
which concerns the men of the Church, a work which in- 
cludes obviously also the teachers and learners of the 
faith and of truth in general. ‘‘As thou hast east forth 
science, thus shall I cast forth thee.’’—Hosea IV, 6. 

In truth, there are many to whom science and faith 
spell an almost irreconcilable contrast. It is not so and 
it can not be so for the Holy Father nor for those who 
consider that science is the quest for truth as it is to be 
found in the natural relation of creation, and that faith 
is the homage of the created intellect to the truth directly 
revealed by the Creator. Thus, it is evident that this 
homage of created intellect will never be more worthy of 
the Creator than when it is illuminated by the splendors 
of science. 


The opening meeting was indeed an impressive occa- 
sion, and many among the great names of world 
science were present: Planck, Bohr, Birkhoff, Abder- 
halden, Levi-Civita, Volterra, Rutherford, Schroed- 
inger, Debye, Carrel. The Sacred College and the 
diplomatie body were amply represented. 

The choice of members of the newly instituted 
academy has been truly, and in more than one sense, 
catholic. Not only do the seventy include many 
Protestant and not a few Jewish members, but also 
certain ones who might not have found unconditioned 
favor in the eyes of the Italian government. The 
present membership is self-perpetuating. 

After the speeches and the presentation of original 
papers at the first regular scientific session, Professor 
Colonnetti suggested that the academy should not only 
encourage research in the ordinarily accepted ways 
but should also provide a center of discussion, expres- 
sion and “mise au point” of the new points of view 
and possibilities which emerge from the different spe- 
cialties; this, he said, would be to revert to the tradi- 
tional position of leadership and relationship that 
belong to the institution. To this Professors Armel- 
lini and Bottazzi inquired if such an attempt might 
not lead to an undue lowering of the strictly scientific 
level, since, in fact, such discussion might be termed 
vulgarization. They suggested instead a more prudent 
critical activity limited to the crucial points of diver- 
gence, as between physical and biological sciences. No 
doubt the special activities to be undertaken will evolve 
very gradually. 

The American members of the academy are George 
D. Birkhoff, Alexis Carrel, Robert A. Millikan, Thomas 
H. Morgan, George S. Sperti and Hugh S. Taylor, of 
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whom Birkhoff, Sperti and Taylor were present at the 
opening meeting. Carrel is the only one of these who 
was a member of the antecedent Nuovi Lincei. 

Two particularly interesting material provisions are 


VOL. 86, No, 29% 


for publication within a few days of all papers pre 
sented to the academy, and the exceptional Lacilitic 
for bringing the members to the two principal anna) 
meetings.—CORRESPONDENT. 


SCIENTIFIC BOOKS 


THE SPECIES PROBLEM 


Genetics and the Origin of Species. By THEODOSIUS 
DopzHANsKy. New York: Columbia University 
Press. 1937. 364 pp. 

Tus book will be welcomed by all students of 
genetics or evolution, all those who care anything about 
the “Why is it?” in biology. The chapter headings 
give a good idea of the contents: Organic Diversity, 
Gene Mutation, Mutation as a Basis for Racial and 
Specific Differences, Chromosomal Changes, Variation 
in Natural Populations, Selection, Polyploidy, Isola- 
ting Mechanisms, Hybrid Sterility, Species as Natural 
Units. In my estimation it is the best book on these 
subjects ever written. It is the best because, being 
thoroughly well done, it includes the results of so 
many important recent researches, and so brings us 
up to date. In future years, still better books will be 
written, not necessarily by more gifted authors, but 
ineluding the new knowledge which has been gained in 
the interval. Biological workers everywhere, whether 
teachers or investigators, will need to read Dobzhan- 
sky’s book, and it will be a revelation to them. Few 
there are who have the time or opportunity to keep up 
with the literature published in many countries, in 
different languages; and even those who may have 
read all the more important papers need a synthesis 
of the results. I have found the book very stimulating 
and suggestive, so that it would be easy, in reviewing 
it, to fill a whole number of Science. The several dis- 
cussions ¢all to mind other facts which might have been 
cited, or open up new avenues of thought. Sometimes 
I have wished that Dobzhansky had dealt with this or 
that matter, but for practical reasons it was expedient 
to keep the book down to a moderate size, and had it 
been two or three times as large, it probably would 
not have served its purpose as well. Yet I should like 
to see a series of other books, dealing with special 
groups of animals and plants in the same spirit but 
giving all the essential information available. Such 
books might treat of such things as roses, mice, butter- 
flies, land snails, freshwater fishes, and so forth. It is 
of great importance to get down to actual facts, in- 
stead of reasoning about abstract principles, with 
mathematically conceived examples which may not cor- 
respond with anything in nature. There are two prin- 
cipal modes of approach, extremes which meet in a 
synthetic treatment. We all know how Mendel made 
his great discovery by fixing his attention, not on the 
genus, species or even the individual as a whole, but 
on certain characters of the individual. Modern genet- 


ies has developed along the same lines, but it is obyio,, 
that the realities of nature include individuals, specie, 
genera and larger groups, and finally the whole biots, 
animal and plant life together. The Mendelian j 
likely to feel that while the biota is very interesting 
it is too complex to be intelligible. No one ever kney 
all the forms of life existing on a single hillside, Th, 
ecologists, to judge from their published work, usually 
simplify their problem by ignoring a large part of th 
facts, and sometimes the botanical journals, following 
this trend, publish a class of papers which I hay 
called “Botany without Plants.” Dobzhansky fac 
this dilemma as well as it can be faced at the present 
time, and one has the feeling that although the brevity 
of human life and the limitations of the mind forbid, 
complete analysis even of the knowable, yet it is pos 
sible to approach life intelligently and understand 
many of the more interesting phenomena. There js 
no reason, indeed, why such knowledge should not for 
part of the equipment of every educated person. 

It will be a surprise to many to see how much of the 
discussion is based on very recent work. The bibl 
ography, of twenty-eight pages, does not inelude the 
names of Darwin, Mendel or Morgan, the three great 
foundation-builders in the field covered. This dos 
not imply, of course, any lack of appreciation of thes 
masters, but merely that the book is essentially a de- 
scription of the superstructure raised on their founda: 
tions. The authors who have ten or more titles cited 
are Dobzhansky, Federley, Goldschmidt, Sturtevant 
and Timofeeff-Ressovsky. Of course no one would 
pretend that the number of titles is necessarily indics- 
tive of the importance of the work, yet it does shov 
activity. In the index, those cited ten or more times 
include the above, and also Blakeslee, Darwin, R. 4 
Fisher and 8. Wright. 

Among the broader topics discussed are those ¢ol- 
cerning the nature of species and the tendency of popt- 
lations to break up into races and species. “There is 
however, a single systematic category which, in col 
trast to others, has withstood all the changes in the 
nomenclature with an amazing tenacity. This is the 
category of species” (p. 306). But it is pointed out 
that species, in the ordinary sense, are to be observed 
in bisexual organisms, but are much less easy to define 
in those which reproduce vegetatively or without sexu! 
union. An illuminating example, not cited by Dob 
zhansky, is that of the perennial sunflowers. In the 
north-central states there are species which rarely 
produce by seed. If, as sometimes happens, hybrid 
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f.: formed, the various segregates reproduce vegeta- 
‘ively, and may come to occupy large areas. Their 
jiferences, no matter how minute, are faithfully per- 
etuated, so that if one defines a species as a segre- 
F ted type existing in nature, there may be hundreds 
if species of these plants. Similarly, the most minute 
nutations may be perpetuated, so that the segregates 
appear to the botanist as a crowd of excessively “diffi- 
wit” species. To further complicate the matter, those 


ual 


pnt places. “In asexual or self-fertilizing forms any 
vene combination is at onee fixed and isolated from 
nies, and is ready to undergo the process of testing 
by natural selection” (p. 319). With regard to popu- 
lations, it is pointed out that isolated groups tend to be 
Jiferentiated, and good reasons are given why this 
should be so. It is justly remarked that few if any 
species occupy the whole of their recorded range. 
They actually exist in more or less isolated colonies, 
here conditions are favorable to them. Thus there 
is a tendency to the development of local races, some 
»{ which perish while others amalgamate with adja- 
,j gent races. It would probably be of value to deter- 
ine, in the case of isolated races or species, whether 
hey represent the remnants of a once widely dis- 
tributed and continuous population, or whether they 
Bvere colonies arising from some chance migrants. But 
these discussions are endless, and are cited now only to 
illustrate the character and value of the work reviewed. 


T. D. A. CocKERELL 
UNIVERSITY OF COLORADO 


. HERPETOLOGY 

- BSnakes Alive and How They Live. By Cuirrorp H. 

Pops. Viking Press, 238 pp., illus., 1937. 

t Tue need for popular scientific books written by 

| Mtompetent authorities, preferably by specialists in the 

- HBBubjects treated, is only too well known. For the most 

| Hepat, the specialists either are too busy with their tech- 

cal interests (or worse, with a burden of routine), 
t they are unable to set forth their interests in popu- 
ar language. This results in a “lag” in the popular 
books, which ordinarily are several years behind the 
state of knowledge reflected in the technical literature. 
he present book about snakes essentially eliminates 
his lag. It is by a well-known specialist on the natural 
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history of reptiles (he is the author of the monumental 
“Reptiles of China,” published by the American Mu- 
seum of Natural History), and in what is so fortu- 
nately the fashion among American museum zoologists, 
he has combined wide field experience with detailed 
laboratory studies. The book resulting is admirable 
from every standpoint. It is readable, and can be 
offered to a child or an interested amateur, with the 
assurance that their attention will be held. It is thor- . 
oughly reliable and up-to-date in its information, 
notably on such subjects as breeding habits, the devel- 
opment of the senses and hibernation, in which impor- 
tant recent advances in knowledge are incorporated. 
Much of this “up-to-date” information will interest 
professional zoologists. Thus we find the extraordi- 
nary observations of Woodward on the African night 
adder, which produces successive clutches of fertile 
eggs after removal of the male; this is in agreement 
with the process of fertilization in turtles, which does 
not seem to have attracted the attention of modern 
students. The interesting results of studies on the 
sense of smell and of the unknown function of the 
facial pit in the pit vipers, on which experiments 
have been in progress in the American Museum of 
Natural History, are reported by Mr. Pope from per- 
sonal knowledge of the experiments and of the experi- 
menters. The accumulated field observations on 


‘hibernation, which are highly interesting, are especially 


valuable, since they can not fail to stimulate much 
desired further observation. 

Through the informal account of much of Mr. 
Pope’s personal experience the book bears an unmis- 
takably personal stamp, reflecting his own vivid inter- 
ests. Large parts of the general chapters, however, 
are necessarily a compilation from a multitude of 
sources. On these pages, Mr. Pope mentions so many 
of his colleagues by name, in connection with their 
special interests, that the reader acquires a wide 
acquaintance with the modern herpetological group. 
The book is strongly to be recommended to school and 
public libraries, and it will be a valued addition to 
the shelf of every one interested in natural history, 
whether his interests be technical or amateur. 

Karu P. Scumipr 

FIELD MUSEUM OF NATURAL HISTORY 

CHICAGO 


SPECIAL ARTICLES 


TROPOSPHERIC RADIO WAVE 
REFLECTIONS 
Tue brilliant auroral display observed by Mr. 
Hest Cherrington, Jr.,! at the Perkins Observatory 
bf the Ohio Wesleyan and Ohio State Universities dur- 


‘Ernest Cherrin Jr., SCIENCE, 86: 2229, 265, Sep- 


ing the night of August 1 and 2, 1937, has been found 
to check excellently with a very unusual set of obser- 
vations of the reflection of radio waves from the tropo- 
sphere (the C region).? Observations of the C region 

2R. ©. Colwell and A. W. Friend, Nature, 137; 782, 


May 9, 1936; R. A. Watson-Watt, L. H. Bainbridge-Bell, 
A. F, Wilkins and E. G. Bowen, Nature, 137; 866, May 
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reflections on a frequency of 2,398 kilocyeles started 
at 9:15 p.m., E.S.T., on August 1. At 9:20 p.m. the 
main reflection was observed to split into two parts 
(Table 1). This phenomenon is rather unusual, there- 
fore, the observations were continued until 12: 15 a.m., 
E.S.T., on August 2. Table I is a copy of the notes 
taken during this period. The propagation conditions 
of amateur 14 me. signals were also observed simul- 
taneously. 

The reflections from less than 1.0 km. virtual height 
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a slight magnetic disturbance at the Cheltenhay, 0 
servatory, until midnight, August 1, and q greath 
disturbed period from then until 5:00 a.m, gy 
August 2. It also reports an inerease in sunspot ny, 
bers, from 220 on August 1 to 265 on August 2. 

A tracing of the pulses reflected at about 1).) 
p.M. on August 1 is shown in Fig. 1. The short nary 
pulse (G) is that of the direct ray (or ground wayo) 
attenuated by a directive antenna. C, is the reflectiy 
from 0.78 km. and C, is returned from 2.56 km. virty, 


TABLE I 
Receiver) 
C Region 
p antenna 
Time E.S.T. Virtual Ht. Km. angles Remarks 
Ci C2 Horiz.*  Vert.* 
s 1.53 None 36° 32° 
i! ae 0.70 2.1 29° 34° C2 much stronger than Ci. 
10: O00P.M. ...... 0.78 2.56 31° 34° Photograph (Fig. 1) taken. 
0.75 2.3 14° 34° 
Me 0.85 2.3 7 34° C; quite unsteady. 
14 me. band almost dead—fading severe. 
A few South American stations coming in well 
1.5 None 197° 8° 14 me. signals now strong and short—skip 
become effective to the east—400 miles. 
ee Ff 1.2 None 198° 9° 14 me. signals good from all distances. 
| 1.37 2.5 197° 74° C2 very weak—14 me. short skip off, and signg| 
—_ different long distances points fading | 
and out. 
ict 2. Sire 1.5 None 192° 18° C2 weak—14 me. band just about dead again. 
AM... (No readings taken) 14 me. weak signals from all distances. 0 4 
12,000 miles—no skip. 
ee eS re 1.6 None 190° 36° 14 me. transmission poor. 
SSSPPM. fcc 1.3 2.0 198° -1° C2 very weak—No skip on 14 me. band. Bo 


local and distant 14 me. signals quite weak. 


* Relative wave polarization angles. 


are somewhat abnormal, having previously been ob- 
served only during severe magnetic storms and during 
some types of thunder storms. The splitting of the 
reflection into two parts, both at such very low levels, 
has not been observed more than 10 or 15 times during 
the last two years. 

The Science Service Research Aid Announcement, 
No. 421, for the week ending on August 7, 1937, shows 


C, 


Fig. 1. Cathode ray oscilloscope pattern. G-ground 
pulse, C,—first reflected pulse, C,—second reflected pulse. 


23, 1936; R. C. Colwell, A. W. Friend, N. I. Hall and L. 
R. Hill, Nature, 138: 245, August 8, 1936; R. C. Colwell 
and A. W. Friend, Phys. Rev., 50: 7, 632, 1936; H. 
Rakshit and J. N. Bhar, Nature, 138: 283, August 15, 
1936; R. A. Watson-Watt, A. F. Wilkins and E. G. Bowen, 
Proc. Roy. Soc. A., 161: 181, 1937. 


height. Each division along the horizontal scale r 
resents a time interval of 10.1 x 10-® seconds. It wil 
be noted that at the instant when this photograph wi 
taken the C, reflection was apparently stronger tha 
the C, reflection. A considerable variation in the rel 
tive C, and C, reflection strengths was noted at ceriall 
times. In some instances this variation became 
rapid as to appear as a scintillating phenomens 
This same type of fluctuation has been noticed octi 
sionally while observing only a single reflection dun 
magnetically disturbed periods. 
It is believed that this correlation between an aurott 
a magnetic storm and a quite unusual variation i 
the radio signals reflected from tropospheric regi0! 
should lead to a better understanding of all thi 
phenomena. 
R. C. Coiweti 
| A. W. Friend 
DEPARTMENT OF PHYSICS 
WEST VIRGINIA UNIVERSITY 


INDEPENDENT CONTROL OF ALPHA 
- RHYTHM AND “PSYCHOGALVANIC” 
RESPONSE 
, THE stimuli which have been found to block the 
alpha rhythm of the electroencephalogram shov ' 
superficial correspondence to those which produce the 
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electrical or “psychogalvanic” response of the skin, 
je, various sensory stimuli, “ideational processes” and 
startling or emotionally toned situations of almost any 

pe! It is therefore of interest to know whether the 
alpha block and the skin response are consistently 
correlated. This is of especial interest, since there 
has been some evidence that the alpha waves are not 
only of cortical origin, but may be related to the activ- 
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ords were made with condenser coupled amplifiers, all 
the records being fed into a four-element Westing- 
house oscillograph. Electric shock, a 500-cycle tone, a 
startling buzzer and visual stimulation from opening 
and closing the eyes were used as stimuli. 

The records show that alpha block and skin potential 
response are not necessarily correlated, although in 
many records they may appear to be so. Fig. 1 gives 


ity of subcortical nuclei which are more directly in- 
volved in emotional response,? and since the “psycho- 
galvanie response” has been shown to be essentially 
sympathetic and also to respond to a center in the 
periventricular gray of the third ventricle.* 
Simultaneous records were therefore taken on 
human subjects from one skin and two head electrode 
pairs. Silver, silver chloride cup electrodes of iden- 
tical size were used for occipital and motor pairs and 
on the left palm for the active skin electrode. The 
| Indifferent electrode consisted of a small bore hypo- 
dermie needle placed subcutaneously in the upper arm. 
The skin potential response was recorded with a tech- 
nique similar to that previously described‘ but using 
a three-stage direct current amplifier of good stability 
and having a 6 megohm input resistance. Brain ree- 


1 For summary see, H. H. Jasper, Psychol. Bull., 34: 
461, 1937, 
°G. H. Bishop, ‘‘Cold Spring Harbor Symposium on 
Biology,’?’ 4: 316, 1936. 
as an Langworthy and C. P. Richter, Brain, 53: 178, 
be *T. W. Forbes, Am. Jour. Physiol., 117: 189, 1936. 


Fic. 1. Illustrative Records. High percentage alpha subject. Records=motor pair, occipital pair and skin 
electrodes respectively. Arrow=stimulus. Standard amplitude indicated at left, cortical records =50 pv, skin = 1.0 
my. A—marked alpha block, slight skin response (108 pv). Eyes open at first, closed at second marker. B—short 
(1.44 see.) alpha block, large (3.02 mv) skin response. Shock stimulus. C—longer (1.82 sec.) alpha block, small 
(230 uv) skin response. Shock stimulus. D—no alpha block, large skin response (3.12 mv). Tone stimulus. 


four sample records which illustrate the fact that vary- 
ing relationships oceur. It was possible to obtain 
definite alpha block and return without skin response, 
although a previous and often a later stimulus of the 
same type produced the skin potential variation. The 
record in Fig. 1 A resulted from visual stimulation. 

The length of the block in some instances varied 
with skin potential response amplitude, but in others 
it did not. Fig. 1 B shows a comparatively short alpha 
block (1.44 seconds) and a large skin potential change 
(3.02 mv peak to peak) and 1 C contains a longer 
block (1.82 seconds) with a vety small skin response 
(233 uv). 

The previously described‘ response to a novel stimu- 
lus and ensuing adaptation occurs in the skin mark- 
edly but to a much smaller extent and sometimes hardly 
at all in the electroencephalogram, again indicating 
independence. 

Furthermore, a large skin potential change may 
result from a stimulus which results in no alpha 
block. Such a record is shown in Fig. 1 D. The skin 
potential here was 3.22 mv peak to peak. The inde- 
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pendent variation therefore can not be due merely to 
a sensitivity adjustment of the D.C. amplifier too low 
to allow observation of a skin response occurring at 
small amplitude. 

Independence of cortical rhythm and of the skin 
potential response to discreet stimuli is thus demon- 
strated. This would indicate that the mechanism con- 
trolling the sympathetic electrical skin response differs 
from that which controls or interrupts the alpha brain 
rhythm, although both may be simultaneously acti- 
vated. 

This study was made possible through a grant from 
the Rockefeller Foundation, and we are indebted to 
Drs. H. H. Jasper and M. Rheinberger for their aid. 


T. W. Forses 
Howarp L. ANDREWS 
BRADLEY HOME 
EAST PROVIDENCE, R. I. 


PHYSIOLOGICAL EVIDENCE FOR THE 
SYNCYTIAL CHARACTER OF 
SMOOTH MUSCLE 

CooRDINATION between different parts of an organ 
can only be accomplished by some mechanism of con- 
duction. Assuming that the single smooth muscle cells 
are units like striated muscle cells, peristaltic contrac- 
tions and other coordinated movements of internal 
organs have usually been explained by making the 
ganglionic plexus, present in most viscera, respon- 
sible for coordination. However, the walls of the 
uterus, generally considered to be free of ganglion 
cells, are also capable of complicated, coordinated ac- 
tivity. This required the postulation of a peculiar 
type of conduction, which seemed to require investi- 
gation. The following observations give evidence that 
conduction in smooth muscle is due to its syncytial 
character. They also demonstrate conclusively that 
the excitatory processes of smooth muscle are not 
essentially different from those of striated muscle. 

Although it is generally stated that direct electric 
stimulation of smooth muscle is difficult or impos- 
sible, thin strips of the longitudinal musculature of 
the uterus, under suitable conditions, respond to weak 
electric stimuli (less than 0.1 volt per em). It is true, 
however, that the electric excitability of the uterus 
varies greatly during the sexual cycle and in a way 
similar to the sensitivity to drugs. The cat’s uterus, 
for instance, is entirely inexcitable during anoestrus, 
but strong responses can be elicited in uterine strips 
prepared from animals which have previously received 
injections of theelin. The guinea pig’s uterus is very 
excitable during oestrus and pregnancy, almost inex- 
citable during anoestrus. 

The assumption that the response of the uterine 
strips is caused by the stimulation of nervous elements 
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lying in the uterine wall is disproved by the fact that, 
in the non-pregnant uterus of the animals used, nery, 
stimulation only produces inhibition and by the obgey. 
vation that cocaine 1:200 does not abolish th 
response. 

The possibility that some nervous plexus might }p 
involved in the response of the uterine muscle ¢gy 
be eliminated by still another experiment. It hag heey 
found for nerve and striated muscle that an electri 
current is far less effective for stimulation if it passes 
at right angles than if it is oriented parallel to the 
fibers. In smooth muscle, on the other hand, the sep. 
sitivity would not depend appreciably on the orienta. 
tion of the electric field applied, if the responses were 
initiated by the stimulation of a diffuse nerve plexus, 
It was found, however, that the threshold for electric 
stimuli was more than 20 times higher for a current 
passing at right angles than for a current passing 
longitudinally. 

It is important that the response of uterine smoot) 
muscle is propagated from the point of stimulation at 
a slow rate (0.2-5 em per sec). Because nerve el- 
ments can not be involved in this response and because 
the individual smooth muscle cells are very short, it is 
necessary to assume that the excitation is propagated 
from muscle cell to muscle cell, as in heart muscle. 

This conclusion is supported by some further obser- 
vations. (a) The all or none relation between response 
and stimulus is valid. (b) The electric current has 
polar effects like those observed in nerve and striated 
muscle: On closing a current the response originates 
at the cathode, and anelectrotonus can be demon- 
strated. The diffzrent effects of the electric current 
on the cells near the cathode and anode ean only be 
understood if the whole muscle is considered as one 
unit, comparable to a large cell. If the cells were 
units responding independently, all the cells between 
the electrodes should behave alike, since all are sub- 
jected to the same electric field. 

Essentially the same results were obtained with 
some other smooth muscle preparations which contain 
ganglion cells (ureter and intestinal strips) confirming 
many of the old observations of Engelmann.* 

The smooth muscles studied, consisting of innumer- 
able small muscle cells, may be considered physiolog'- 
cally as giant smooth muscle cells in the same sense 
as the heart may be regarded as a giant striated 
muscle cell. This view not only explains many physi0- 
logical phenomena in a simple manner, but also agrees 
with the findings of some histologists who have de- 
scribed broad anastomoses between the smooth muscle 
cells of visceral organs. 

Emin 

THE OHIO STATE UNIVERSITY 

1T. W. Engelmann, Arch. ges. Physiol., 3: 248, 187. 
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THE INORGANIC ELEMENTS IN THE 
NUTRITION OF THE RAT 

In this laboratory it has for years been our practice 
to use in most of our experimental rations the usual 
yeast-casein-dextrin-butterfat mixture with the inor- 
ganic requirements provided by either salt mixture No. 
185 or No. 51. The latter is simpler to prepare than 
No. 185 and gives excellent results when fed at 6.1 
per cent. 

Since 1933 we have been observing the results of 
lowering one or more of the inorganic elements on 
growth, reproduction and longevity. A preliminary 
report of our findings was presented at the Fifteenth 
International Physiological Congress in Moscow in 


1935. 
Subsequent investigations have revealed striking ab- 
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normalities in kidney structure. Of 152 animals ex- 
amined grossly 70 showed hypertrophy, abnormal color 
and marked pitting of the surface. In several cases 
there were watery cysts of varying sizes on the surface 
of the kidneys. In all cases the capsule was easily 
stripped. Animals on the breeding stock ration of the 
same age seldom reveal such abnormalities and if so 
never to so marked an extent. 

The nature of these changes is being studied by a 
pathologist and will be reported in detail at a later 
date along with the composition of the diets employed. 


E. V. 
J. ERNESTINE BECKER 
ScHOOL OF HYGIENE AND PUBLIC HEALTH, 
THE JOHNS HOPKINS UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS FOR THE MICRODETERMI- 
NATION OF CHOLESTEROL IN BLOOD 
CHOLESTEROL is usually determined by adding acetic 

anhydride to a chloroform extract and comparing the 

color with that obtained from a standard solution. A 

very convenient apparatus for extracting the cho- 

lesterol and developing the color without transfer con- 
sists of an extraction tube, in the form of the usual 

Folin-Wu sugar tube, graduated at 5 and 7 ce and 

furnished with a glass stopper, a micro Soxhlet 

extractor, designed to fit within it, and a “mushroom” 
condenser. 

The extractor also serves to dry the blood. A disk 
of filter paper, 5.5 em in diameter, is folded in half. 
The pointed end of a pencil is placed between the two 
halves just at the folded edge, and then the paper is 
rolled into a narrow cone around the pencil (Fig. 1). 
This cone of paper is inserted into the wide portion 
of the extractor well into the taper. 0.2 ce of blood 
(which can be seeured by finger prick!) are drawn up 
into a fine tipped pipette and then allowed to soak 
into the paper. The blood is dried in situ by eon- 
necting the extractor to a suction pump by means of 
a heavy-walled rubber tube that fits within the wide 
end snugly, and then placing the extractor in a dry 
test-tube immersed in boiling water (Fig. 2). A eur- 
rent of air is drawn through the extractor for fifteen 
minutes to dry the blood. 

The bulb of the extraction tube is filled with dry 
chloroform, and then the extractor and condenser are 
placed in it. The extractor is conveniently inserted 
and removed by inserting a foreeps with the jaws 
closed. On allowing the jaws to spring open, they will 
engage the extractor and permit its handling. 

The apparatus is set up as shown in Fig. 3. The 


' Science, 86: 201, 1937. 


Fies. 1-3 


source of heat is a micro hot plate consisting of a 
cigar lighter element in series with a rheostat. * The 
extraction is allowed to continue for half an hour or 
more. The extractor is removed, the level of the 
chloroform is adjusted to the 5 ce mark, and acetic 
anhydride is added to the 7 ce graduation. 0.1 ce of 
sulfurie acid are added and the color developed is 
compared in the usual way. 
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_I wish to express my appreciation to Eimer and 
Amend, who constructed the apparatus and furnished 
the drawings. 

K. M. ABRAHAMSON 
THE JEWISH HOSPITAL 
OF BROOKLYN 


AN IMPROVED PROTOCOL FOR DILUTION 
SERIES 

For some years, the author has been using a dilution 
protocol that avoids the inconveniences of the more 
commonly used dilution series, and has the following 
desirable properties: 

(1) A suitable number of steps (eight) in each 
decade of the dilution range. 

(2) Ease of preparation. 

(3) Accuracy in preparation. 

(4) The error, that is introduced by the fact that 
the liminal value of the phenomenon studied lies be- 
tween the last negative tube and the first positive tube, 
is constant throughout the dilution range. 

(5) Simple numerical expression of the concentra- 
tion. 

The series is based on a geometrical progression of 
the reciprocals of the powers of the eighth root of ten, 
yielding eight equal logarithmic steps in the decade. 
It is prepared by mixing 2.9983 parts of the previous 
dilution with 1 part of water. The cumulative error, 
introduced by mixing 3 parts of the previous dilution 
with 1 part of water, is less than 0.1 per cent. in the 
decade, or much smaller than the presumptive error 
involved in the use of pipettes for making the dilu- 
tions. To avoid accumulation of error, it is desirable 
to make a preliminary series of dilutions of 1/10, 
1/100, 1/1000 . . . for the start of each decade. Con- 
centrations can be conveniently expressed in a loga- 
rithmic notation (pD=-log of the dilution) similar 
to the commonly used pH. A typical protocol is given 
in Table I. 

Assuming that the actual liminal value of the phe- 


TABLE I 


PROTOCOL FOR A DILUTION SERIES BASED ON THE RECIPROCALS 
OF THE POWERS OF THE EIGHTH Roor or TEN. 


Preparation 
of series 
ation 
Dilution grams pe pD ml. of par 
ml, previous . 
dilution Water 
10.000 1.000 stock solution 
1/13.34 7.499 1.125 3 1 
1/17.78 5.623 1.250 3 1 
1/23.71 4.217 1.375 3 1 
1/31.62 3.162 1.500 3 1 
1/42.17 2.371 1.625 3 1 
1/56.23 1.778 1.750 3 1 
1/74.99 1.334 1.875 3 1 
1.000 2.000 1 of 1/10 9 
stock solution 
1/133.4 .... 0.7499 2.125 3 1 
0.5623 2.250 1 


1/177.8 
and continuing 
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nomenon studied lies midway between the last negatiy, 
tube and the first positive tube, the error of the resyj 
is constant over the entire dilution range at 14.3 po, 
cent. of this mid-value. In the case of the commonly 
used dilution series, 1/10, 1/20, 1/30 . . . , this erro, 
varies from 5.26 per cent. to 33.33 per cent. ang | 
averages 12.59 per cent. Should it seem desirable {, 
have the value of pD refer to this probable liming] 
mid-value, the series can be started with a stock soly. 
tion that is 1.143/10 instead of 1/10. 

Similar protocols could be developed based on the 
geometrical progression of the reciprocals of the poy. 
ers of the other roots of ten. These protocols would 
be useful for the production of coarser or finer series 
of dilutions. The author has investigated those serie; 
from the square root of ten to the tenth root of ten, 
and none of them seem as convenient for application 
as the one described. 

Epwin H. SuHaw, Jr. 

UNIVERSITY OF SouTH DAKOTA 
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